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INTRODUCTION 
The incidence of urinary tract injury has increased over the last 
decennia partly because of the growing incidence of traffic acci-
dents, partly because of an improved diagnosis of these injuries. In 
the period from 1960 till 1971, only 198 patients with renal trauma 
were admitted to the University Hospital St. Radboud in Nijmegen. In 
the following 12 year period, this number increased to more than 600 
patients. 
The aim of this study was to review the literature and to make an 
evaluation of 12 years of similar diagnostic and therapeutic manage-
ment in patients with a urinary tract injury. A computerized study 
was performed on 653 consecutive patients with traumatic haematuna 
admitted to the University Hospital St. Radboud in the period from 
1972 till 1983. 
We tried to find an answer to the following questions: 
* how important is severity grading of traumatic haematuria as to 
diagnostic procedures, treatment and follow-up in patients with 
a urinary tract injury7 
* what is the role of intravenous pyelography in the assessment of 
urinary tract injuries' 
* what are the specific problems in the paediatric age group*7 
* what is the importance of a urinary tract injury in multiple 
trauma patients'7 Is it necessary to alter the diagnostic and 
therapeutic regimen in these patients' 
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* what are the therapeutic results in renal injury in view of the 
controversy between conservative and operative treatment9 
* what are the specific diagnostic and therapeutic problems in 
patients with a lower urinary tract injury? 
* what is the incidence of posttraumatic renal hypertension and how 
can it possibly be prevented? 
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CHAPTER 1 
MICROSCOPIC HAEMATURIA FOLLOWING BLUNT ABDOMINAL TRAUMA 
S.J.M. Monstrey, Chr. vander Werken, F.M.J. Debruyne, R.J.A. Goris 
(Nederlands Tijdschrift voor Geneeskunde, 1985, 27: 1284-1288) 
1.1 ABSTRACT 
Haematuria is frequently noticed following blunt abdominal trauma. 
In most cases this is due to a simple contusion of the kidney or the 
bladder. An exact demarcation of the degree of damage is not always 
possible. A retrospective study was carried out on 286 patients 
admitted to the hospital with microscopic haematuria after trauma. 
Radiological examination (IVP) revealed little or no renal damage, 
which never constituted an indication for specific treatment let 
alone surgical intervention. There were no early complications or 
late sequelae. It appears that microscopic haematuria in itself does 
not constitute an indication for intravenous pyelography or hospita-
lisation. 
1.2 INTRODUCTION 
The increasing number of traffic accidents has caused a proportional 
rise in the number of patients incurring blunt abdominal trauma. 
From all intra-abdominal or retroperitoneal organs the kidney is 
most frequently affected: 30X to 50X of the patients, suffering from 
blunt abdominal trauma, present with microscopic or macroscopic hae-
maturia (1)(2). In the United States up to 25X of the reported in-
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Fig. 1. Renal injury following direct external trauma. 
Fig. 2. Renal injury following indirect trauma (rapid deceleration) 
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cidences of renal injury are caused by either stabwounds or gunshot 
injurieb. This is in marked contrast with the negligible figures of 
penetrating injuries in The Netherlands. 
There ate 2 possible mechanisms of blunt renal trauma to be distin-
guised: 
- Direct external trauma: the kidney is compressed against the lower 
ribs, the spine and the surrounding muscles (fig.l) 
- Indirect trauma (e.g. rapid deceleration): the kidney is displaced 
with respect to the renal pedicle. This can result in an intimai 
tear with subsequent thrombus formation or even in a total avul-
sion from the renal pedicle. Theoretically, these very severe 
injuries may occur without haematuria (fig.2). 
1.3 CLASSIFICATION 
Renal injury is easy to diagnose when causes and(or) circumstances 
of the accident are known and in patients with pain and(or) swelling 
over the renal area, especially if combined with haematuria. The 
degree of damage to the kidney or its exact delimitation are however 
far more difficult to assess. Despite the high number of classifica-
tions available nowadays, the one according to Hodges (1951) is 
still currently used (3), He describes three groups: 
- Group I (minor injuries/contusions): These include bruises or 
minor tears of the renal tissue leaving the capsule intact. Clini-
cal examination reveals only tenderness on percussion of the side 
of the abdomen. There is only a scant degree of haematuria which 
resolves spontaneously after some days. Intravenous pyelography 
(IVP) is normal or shows very little injury. 
- Group II (major injuries/lacerations): These are parenchymal lace-
rations with damage to the renal capsule and (or) to the pyeloca-
liceal system with su isequent leakage of blood and urine. Usually 
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the side of the abdomen is swollen and the patient may be in a 
condition of shock. Intravenous pyelography shows evident signs of 
injury (extravasation). 
- Group III (critica] injuries): these include the shattered kidneys 
and the injuries of the renal pedicle. These patients nearly 
always present with shock. IVP shows extensive fragmentation of 
the kidney or no image of the kidney at all in cases of complete 
vascular interruption. 
1.4 TREATMENT 
The ultimate goal in the management of renal injuries is to preserve 
the maximum of functioning renal tissue with a minimum of early 
complications or late sequelae, such as: shock, abscess and sepsis, 
fistullaation, pseudocyst, renal insufficiency, nephrolithiasis and 
hypertension. There is little discussion as to the therapy of the 
group I and the group III renal injuries: all minor injuries are 
handled by simple observation and recover well without complica-
tions; most critical injuries require immediate surgical explora-
tion often resulting in a nephrectomy. 
The management of the major injuries (group II) gives rise to more 
controversy. Aggressive surgical therapy is reported to shorten the 
period of hospitalisation and also to lower the number of late 
sequelae (4). Advocates of a more conservative mode of therapy 
mention the risk of unnecessary removal of a salvable kidney in ca-
ses of immediate exploration. According to these authors the maximum 
of functioning renal parenchyma is preserved with conservative the-
rapy, in which eventual surgical intervention is delayed (5). 
1.5 DIAGNOSIS 
It is widely accepted that an exact demarcation of the localisation 
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and the extent of the renal damage is of ultimate importance in all 
cases of renal trauma. However, an accurate staging of the renal 
injury cannot, be based on the circumstances in which the accident 
occurred, nor on the amount of pain and certainly not on the degree 
and duration of the haematuria. Despite new diagnostic methods like 
ultrasound and computed tomography, traditional radiological exami-
nation by means of an IVP still remains the cornerstone for the 
diagnosis of renal injury. Most authors agree that an IVP is to be 
performed in all patients with suspected renal injury, which means 
in all patients with traumatic haematuria (2) (6). Some authors even 
extend the indications for radiological examination by an IVP to all 
patients that suffered from blunt abdominal trauma (7). Only few 
articles question the necessity of an IVP; the described series are 
small, poorly documented and with few convincing results (8). Till 
recently, it was standard practice in the University Hospital St. 
Radboud in Nijmegen for an IVP to be performed in all patients with 
haematuria or in cases of suspected urological injury. This examina-
tion was preferably done in the emergency department. All patients 
with traumatic haematuria were hospitalized for observation. 
In this article we describe the results of a retrospective study we 
performed to evaluate our protocol. Special attention is focused on 
the necessity to perform an IVP and to hospitalize all patients with 
microscopic haematuria after trauma. 
1.6 PATIENTS AND METHODS 
From 1972 till 1983 included, 653 patients with traumatic haematuria 
were admitted to the University Hospital St.Radboud in Nijmegen. The 
group consisted of 459 men (70,3%) and 194 women (29.7%). Ages 
ranged from 2 to 84 years (mean: 31.4). More than 70% of the pa-
tients were less than 35 years old. Most injuries resulted from 
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traffic accidents (73%); other causes of injury were: a fai] (9%), 
sport-related injuries (7%) and accidents at work (5%). 
The classification of the patients according to the degree of 
haemaLuria is shown in figure 3. 
INTERMEDIATE 
>50 rbc per high 
power field 
MICROSCOPIC 
<50 rbc per high 
power field 
MACROSCOPIC 
red urine 
Figure 3. 
The traditional division into microscopic and macroscopic haematuria 
is subjective and depends on the degree of concentration of the uri­
ne sample and on the eye of the observer. We therefore prefer a mo­
re logical classification into three degrees of haematuria: group A 
with pure microscopic haematuria, which means 50 or less red blood 
cells per high power field (magnification 10); on the other side 
there is a group С with gross macroscopic haematuria (red urine); in 
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between there is an intermediate group В (urinesediment is described 
as "full of erythrocytes"). 
Over the period of this study, a total number of 286 patients 
(43.8%) with microscopic haematuna were hospitalized. All clinical 
data of these patients were retrospectively studied and special 
attention was paid to early complications. Two hundred and fourteen 
(74.8%) of these 286 patients were controlled for late sequelae, one 
to 11.5 years after trauma (mean' 5.3 years). All late complaints 
that could be linked with the previous renal trauma were referred to 
the urologist for further examination; patients demonstrating hyper­
tension were examined in the department of Internal Medicine to 
check for any renal cause. 
1.7 RESULTS 
In this group of 286 patients with traumatic microscopic haeroaturia 
a total number of 231 IVP's were carried out (87 of which in the 
emergency department). None of these radiologic examinations demon­
strated any serious renal injury; extravasation was never noticed. 
Most of the patients (89%) had a completely normal IVP. The rest 
showed only slight renal contusion: partial, delayed filling of the 
kidney (4%), minimal caliceal deformity (2%) or an intrarenal 
haematoma (3%). In three patients (IX) a pre-existing renal injury 
was diagnosed but none of them had incurred any traumatic lesion of 
the kidney. Twelve patients died shortly after the trauma because of 
non-renal associated injuries. Three patients (all with indwelling 
catheter) developed a urinary tract infection necessitating antibio­
tic therapy. In 148 patients (51.8%), the microscopic haematuria was 
the sole indication for the hospitalisation of the patient. Treat­
ment for these patients consisted of bedrest (eventually with fas­
ting) till spontaneous resolution of the haematuria; only then 
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mobilisation was cautiously started. Their mean period of hospitali-
sation was 4.4 days (ranges 1-12 days) and the patients stayed in 
bed for a mean period of 2.5 days. In 107 patients (37.4%) no other 
sign but the microcopic haematuria could be detected. Only because 
of their urological injury, these patients were controled in the 
out-patient department with a mean frequency of 2.2 times over a 
mean period of 6.8 weeks. The mean inactivity from work was 3.1 
weeks. 
Retrospective analysis of these 286 patients with microscopic haema-
turia did not reveal the slightest complication necessitating any 
therapeutic move, nor during their admission, nor at a later poli-
clinical control. As mentioned before, we were able to control 214 
patients (72.8%) a long time after their hospitalisation. In the 
meantime five of them had died, but their causes of death were not 
related to the previous renal injury. Six patients showed elevated 
blood pressure recordings; these proved to be pre-existent in two 
patients, three other patients were older than 65 years and in the 
sixth patient, after extensive examinations, the internist diagnosed 
an essential hypertension. One patient had nephrolithiasis but this 
condition was known to exist before the trauma. Four patients com-
plained of lower back pain, however without acceptable correlation 
with the renal injury. 
1.8 DISCUSSIOK 
In the last 12 years, 286 patients with traumatic microcopic haema-
turia were hospitalized in the University Hospital St. Radboud
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Nijmegen. None of these patients had a laceration of the urethra or 
the bladder. None of the 231 IVP's showed any serious lesion of the 
kidney. All 286 belonged to Group I according to Hodges, the so-
called minor injuries, which never necessitate any surgical therapy 
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Three patients had a pre-existing renal anomaly, however without any 
traumatic lesion Lo t.he kidney. There were no early complications 
and in none of the patients with late complaints any correlation 
with the preceding renal injury could be documented. Low back pain 
usually was not specific; in none of the patients with elevated 
blood pressure recordings there was any indication for the so-called 
posttraumatic renal hypertension. In none of the early or late 
deaths any link with the former renal injury could be established. 
Solely because of the microscopic haematuria, 148 patients were hos-
pitalized for a mean period of 4.4 days (with 2.5 days in bed). One 
hundred and seven patients were controled in the out-patient depart-
ment with a mean frequency of 2.2 times over a mean period of 6.8 
weeks. The mean inactivity from work was 3 to 4 weeks. 
The results of this retrospective study clearly indicate the over-
diagnosis and overtreatment in patients with microscopic traumatic 
haematuria. Analysis of data in these 286 consecutive patients 
demonstrates that microcopic haematuria in itself does neither con-
stitute an indication to perform an IVP, nor to hospitalize the 
patient or to control him in the out-patient department. Closer 
observation and more elaborate diagnostic evaluation is required in 
the following patients: 
- major signs on clinical examination (shock, severe pain or flank 
tumor, peritoneal irritation) 
- rapid deceleration injuries (fall from height, high-energy trauma) 
- non-microscopic haematuria 
- multiple trauma patients (Injury Severity Score of 20 or more 
points) with blunt abdominal trauma 
In all these patients an IVP is required, to be complimented if 
necessary with an additional arteriography, computed tomography or 
ultrasound. 
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CilAPTFR 2 
RATIONAL GUIDELINES IN RENAL TRAUMA ASSESSMENT 
S.J.M. Monstrey, Chr. vander Werken, F.M.J. Dehruvne, R.J.Α. Gons 
(Urology; In Press) 
2.1 ABSTRACT 
Optimal management in renal trauma necessitates an adequate deli­
neation of location and extent of the renal injury. However, as a 
result of the rapid rise in the costs of medical care, a complete 
and elaborate radiographic evaluation of all patients with suspected 
renal injury no longer seems justified. 
We reviewed our experience with 622 consecutive cases of renal 
injury to find the most economical diagnostic sequence with the 
clearest findings. 
An intravenous pyelography (IVP) still is the first and mostly the 
sole examination to do in patients with clinical or laboratory 
evidence of renal trauma. Microscopic haematuria alone is no longer 
an indication to perform a urography. If indicated, an IVP should be 
performed as an emergency procedure in all cases and especially in 
the multiple trauma patient. Children are more susceptible to renal 
trauma and require a higher index of suspicion. In the few patients 
with indeterminate findings on urography, a renal angiography must 
be considered (especially when renal pedicle injury ÍS suspected) or 
a CT-scan (especially in the multiple trauma patient). Ultrasound 
and CT-examination are not to be carried out on a routine basis in 
the initial assessment or the follow-up of renal trauma. 
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2.2 INTRODUCTION 
The incidence of blunt trauma to the kidney has increased over the 
last decades, in large part because of the increasing number of 
motor vehicle accidents (1). Although it is agreed that prompt 
recognition and accurate staging of the renal injury are of para-
mount importance, the proper approach to evaluation of renal trauma 
is still controversial (2)(3). As a result of the rapid rise in the 
cost of medical care, considerable interest is presently being 
focused on the efficacy of certain diagnostic roentgenographic exa-
minations . 
Traditionally, an intravenous urography has been advocated in all 
patients with clinical or laboratory evidence or suspicion of renal 
trauma (1)(4)(5). Since most, if not all, renal injuries are accom-
pagni ed by some degree of haematuria, this parameter has become the 
primary indication for radiographic staging (1-19). Some authors 
even extend their indications for intravenous pyelography (IVP) to 
all cases of abdominal injury, regardless of the presence or absence 
of haematuria (6). On the other hand, in a recently published study, 
Nicolaiaen and co-workers re-evaluated the indications for radiogra-
phic assessment and concluded that, under certain conditions, excre-
tory urography, which is time-consuming and costly, can be avoided 
in a large number of patients who sustained blunt renal trauma (7). 
The indications for a renal screening test are not the sole area of 
controversy in the field of renal trauma assessment. In cases of 
indeterminate findings or non-visualization on the IVP, renal arte-
riography has been invariably recommended as the ultimate radiogra-
phic tool (9)(10). Since various new and sophisticated methods, such 
as ultrasonography (US), computed tomography (CT) and digital 
subtraction angiography (DSA) are readilly available, the role of 
2.1 
Ihe classic renal artoriography is less we]] defined (11)(12). 
Also in the last decade, various subareas of interest within the 
field of rpnal trauma have emerged such as pediatric trauma 
( ] 3 ) (14), severe associated injuries (15)(16), congenital anomalies 
(17) and the subdivision of blunt and penetrating injuries (1)(11). 
Each of these groups poses specific problems as to the proper 
diagnostic work up (18)(22). 
Our interest in these problems stimulated a review of 622 consecu-
tive patients with renal trauma, admitted to the University Hospital 
St.Radboud in Nijmegen , The Netherlands, between 1972 and 1983. A 
computerized analysis was performed of all data obtained from each 
patient. Our aim was to define rational indications for a cost-
effective radiographic staging of suspected renal trauma. 
2.3 PATIENTS & METHODS 
Patients' records of the University Hospital St.Radboud in Nijmegen, 
The Netherlands were reviewed for the period spanning 1972-1983, 
yielding a total of 622 consecutive patients who suffered renal 
trauma. 
Indications for diagnosis and therapy remained unchanged throughout 
the entire period of this study. In all cases of suspected renal 
trauma microscopic urinanalysis is performed on the first voided 
urine or on urine obtained immediatly after oatherization. According 
to the protocol, an intravenous pyelography (IVP) is performed in 
all patients with anamnestic, clinical or laboratory evidence of 
urinary tract injury. In cases of abnormal findings, further evalu-
ation is done by means of a repeat urography and/or arteriography. 
Sonography and CT scan were used only during the last years of this 
study. 
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According to Hodges (19) renal injuries can be classified into 
three groups : 
»Grade I or minor injuries: these renal contusions include bruises 
or minor tears of the renal tissue with an intact capsule. The 
urography is normal or shows minimal injury. 
»Grade II or maj'or injuries: these are parenchymal lacerations with 
damage to the renal capsule and/ or caliceal disruption. Extravasa-
tion is seen on IVP. 
»Grade III or critical injuries: these consist of the shattered 
kidneys and the renal pedicle injuries. The urography shows exten-
sive fragmentation of the kidney or no kidney at all. 
According to the protocol the mode of therapy is conservative for 
renal contusions while shattered kidneys or renal pedicle injuries 
require immediate surgical exploration. Shallow renal lacerations 
with minimal urinary extravasation are managed by observation. Se-
vere renal lacerations with major bleeding or gross disruption of 
the collecting system, with complete transsection of the kidney or 
polar avulsion require surgical exploration. If the patient's clini-
cal signs remain stable, this operation is performed as an elective 
procedure 2 to 6 days after trauma to reduce the risk of an unneces-
sary nephrectomy. If a retroperitoneal haematoma in association with 
the kidney is found during an exploratory laparotomy, this haematoma 
is left alone if it is not expanding, is not pulsatile, or is 
contained. 
A computerized study was done of all available data on patient, 
trauma, clinical and radiographic findings, therapy, early com-
plications and late sequelae. An analysis program was used to define 
the most economical diagnostic sequence with the clearest findings 
in the assessment of renal trauma. 
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2.4 RESULTS 
The group consisted of 436 ma]e (70.1%) and 186 female (29.9%) 
patients with a male/female ratio of 2.3. Ages ranged from 2 years 
till 84 years (mean: 36.2 years). Most injuries (619 or 99.6%) 
resulted from blunt, trauma, mainly vehicular and pedestrian acci-
dents (454 or 72.9%). Other causes of trauma were: sports-related 
injuries (61 or 9.8%), accidents at work (48 or 7.7%) or a fall (36 
or 5.7%). 
The classification of the renal injuries is shown in Table I. There 
were 541 renal contusions (87%), 69 renal lacerations (11%), 7 
shattered kidneys (1%) and 5 pedicle injuries (1%). In 32 patients 
(5.1%) a congenital or preexisting renal anomaly was diagnosed. 
Ninety-seven (97/622 or 15.5%) patients presented in shock (systolic 
blood presaure less than 90 mm Hg) ¡this group accounted for 55 of 
the 81 significant (grade II or III) injuries (67.9%). 
Approximatively one third of the patients (185/622 or 29.7%) had an 
Injury Severity Score (ISS) of 20 or more points and were considered 
as multiple trauma patients (20). Their mean ISS was 34.2 points 
(ranges: 20-75 points). More than half of these patients (97/185 or 
52.4%) required laparotomy for associated intra-abdominal injury. 
TABLE I : CLASSIFICATION of the RENAL INJURIES (n=622) 
GRADE I (contusions) 541 (87%) 
GRADE II (lacerations) 69 (11%) 
GRADE III (shattered kidneys) 7 (1%) 
(pedicle injuries) 5 (1%) 
26 
There were 96 children (96/622 or 16%) up to the age of 14 years: 
only 15 (15.6%) of them were multiple trauma patients and in 54 
(56.2%) of them a completely isolated injury of the kidney was 
diagnosed. The paediatrjc age group accounted for 18 of the 69 renal 
lacerations, for 3 of the 5 pedicle injuries and 11 of the 32 
preexisting diseased kidneys. 
The correlation between degree of haematuria and classification of 
renal injury is shown in Table II. None of the 286 patients with 
microscopic haematuria (50 red blood cells or less per high power 
field) had significant renal injury. All recovered well with con-
servative treatment. 
TABLE II: CORRELATION between HAEMATURIA and RENAL INJURY 
renal 
injury 
GRADE I GRADE II GRADE III 
degree of 
haematuria 
MICROSCOPIC 
<50 rbc per high 286 
power field 
INTERMEDIATE 
>50 rbc per high 153 11 
power field 
MACROSCOPIC 
red urine 102 58 12 
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Fxcretory urography was carried out as an emergpncy procedure (with-
in 24 hours after trauma) in 419 patients (67.1%): only 84 of 1 hese 
belonged to the group of 185 multiple trauma patients. Reasons for 
incomplete or delayed radiographic assessment in these severely 
injured patients were: deep shock, impressive associated injuries, 
only mild haematuna or a too low index of suspicion. Ten of the 15 
nephrectomies (preexisting disease excluded) were performed during 
an emergency laparotomy and in all cases the extent of the renal 
damage was unknown preoperatively. In 3 patients the diagnosis of 
renal injury was not recognised initially until complications of 
bleeding (1 case) or urosepsis (2 cases) became apparent. In 3 other 
patients the problem is mentioned wheter or not to explore a large 
retroperitoneal haematoma when no information on the kidneys was 
available at the time of operation. 
The total number of patients who underwent an IVP (early+late) was 
504. Of these 504 patients, the renal injury was correctly and fully 
staged by IVP alone in 455 patients (90.3%). In cases of indetermi-
nate findings or substantial abnormalities, additional information 
was provided by means of a repeat IVP (12 cases), ultrasonograpy (14 
cases), computed tomography (8 cases) and renal arteriography (34 
patients). Renal arteriography provided the clearest findings in 
cases of vascular injury and CT scan was particularly helpful in 
multiple trauma patients. Ultrasound proved very useful in the 
further diagnosis and follow-up of children and (or) patients with a 
pre-existing diseased kidney. 
2.5 DISCUSSION 
The ultimate goal in the management of renal trauma is to preserve 
the maximum of functioning renal parenchyma with minimal mortality 
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and morbidity (1). It is widely accepted thai every conceivable 
effort for renal salvage necessitates an adequate delineation of the 
location and the extent of the renal damage. However, in these days 
of constant bombardement concerning cost-effectiveness, a complete 
and elaborate radiographic staging in all patients with suspected 
renal trauma seems no longer justified (7 ) (8 ) ( 18)(2 1 ) . 
Like in most other series, the majority of patients m this study 
(541/622 or 87%) sustained only minor renal injury (grade I). This 
group never poses any problem as to the therapeutic management since 
all patients can be handled by simple observation (1-19). If this 
group could be identified without radiographic procedures, non-
operative management could be provided without having to subject all 
patients with suspected renal trauma to an IVP in order to find the 
small percentage of those with significant (grade II and III) inju-
ries. The question is what should be the criterion for urologie 
evaluation? 
Anamnesis and physical examination can provide essential information 
but in most cases this is not sufficient to diagnose traumatic 
lesions of the kidney and, more important, to estimate their gravity 
(1)(12)(19). 
Haematuria is the most common sign of renal trauma in all major 
series: in this study, all 622 patients presented some form of 
haematuria. Various investigators have commented on the lack of 
correlation between the degree of haematuria and the severity of 
renal trauma, especially in cases of renal pedicle injury (4)(5). 
However, in this study, 70 of the 81 patients (86.4%) with a grade 
II or a grade III renal injury presented with frankly macroscopic 
haematuria. None of the 287 patients with microscopic haematuria had 
sustained significant renal injury, Intravenous pyelography in these 
patients was entirely normal or demonstrated negligible radiographic 
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abnormal it ιea following trauma. All recovered well without early 
complications or late sequelae. These results aie in accordance with 
Nicolaison (7) and Guice (21) in recently published studies and 
confirm that microscopic haematuna alone is a poor predictor of 
significant urinary tract injury. It is suggested that asymptomatic 
victims of blunt abdominal trauma who have only small amounts of 
blood in the urine may safely be observed without emergency urogra­
phy. 
Despite the availabilty of angiography and the progress made in 
ultrasound, CT-scan and DSA, an excretory urography still is the 
study of choice for the initial radiographic evaluation of urinary 
tract injuries. Of the 504 patients in this study who underwent an 
IVP, the renal injury could be correctly staged in 455 cases (90.3%) 
by IVP alone without the need of more expensive and complex diagnos­
tic methods. 
If indicated, this IVP should be undertaken as an emergency procedu­
re in all cases and especially in multiple trauma patients. In this 
series, radiographic evaluation for the urinary tract injury was 
incomplete or delayed in more than half (101/185) of the multiple 
trauma patients, mostly because of severe, often life threatening, 
associated injuries. Exploration during an emergency laparotomy 
proved much more difficult when the extent of the renal damage was 
unknown preoperatively. Major problems occurred in 3 severely inju­
red patients when diagnosis of renal trauma was not recognized 
initially until complications of bleeding (1 case) or urosepsis (2 
cases) became apparent. An ISS of 20 or more points usually means 
high-energy trauma and therefore an increased risk of severe urinary 
tract injury. The same is to be said for patients presenting with 
shock: more than two thirds of these patients (55/81) had signifi­
cant renal injury. Therefore, the initial evaluation of any severely 
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injured patient. should include an IVP in the emergency room. If 
intravenous contrast is administered on admission in the hospital, a 
20 minutes urography can be taken providing essentia] information 
without interfering with the management of other life-threatening 
injuries. For critically injured patients, requiring immediate lapa-
rotomy, bleeding should be controlled by surgical intervention and 
in these cases an IVP can be obtained on the operation table. 
Analysis of data obtained in the group of 98 children urges for a 
higher index of suspicion in the paediatric patient with a broader 
indication for immediate uroradiologic evaluation. Differences in 
anatomy and physiology make children more susceptible to renal 
injury in cases of direct as well as indirect trauma. The children's 
series demonstrated a higher percentage of significant renal inju-
ries: 17% renal lacerations (versus 9.5% in adults) and 3% renal 
pedicle injuries (versus 0.3% in adults). Moreover, there was a much 
higher incidence of preexisting diseased kidneys in the paediatric 
age group (11.2% versus 3.9%). 
When the intravenous pyelography is not conclusive various diag-
nostic modalities are currently available for further evaluation. 
Retrograde studies are no longer performed because of the great risk 
of introducing infection into the damaged kidney. There still can be 
an exceptional place for this diagnostic procedure when a ureteral 
injury is suspected (10). 
During the period of this study, renal arteriography was the proce-
dure of choice in patients with substantial abnormalities on excre-
tory urography. In all 34 cases, angiography was invaluable in 
outlining the exact location and extent of the renal damage and 
demonstrating the need for exploration or justification for observa-
tion. It proved particularly helpful in cases of renovascular inju-
ry. The non-invasive computed tomography provided equally accurate 
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assessment of the renal injury but. this examination was used only in 
a selected number of (multiple trauma) patients. 
Despite our limited experience with CT scan and ultrasonography in 
the assessment of renal injuries, some conclusions can be drawn 
about the use and usefullness of these newer diagnostic modalities. 
Both are non-invasive techniques that provide accurate diagnosis of 
the renal injury and at the same time may detect other intra-abdomi-
nal or bony injuries. Ultrasonography presents no risk for radiation 
but is reported to be less specific than CT-scanning. The current 
trend in many trauma centers is to consider Computed Tomography as 
the ideal (complete) initial study in all severely injured patients 
(12) (16). Despite a 24-hours availability in our hospital, CT-
examination and ultrasound were not currently used in the initial 
assessment of renal trauma. The results in this study confirm that, 
when a urography is undertaken on arrival in the hospital, only a 
very limited number of patients will necessitate additional investi-
gation for the staging of their renal injury. CT scan and (or) 
ultrasound should not be carried out on a routine basis in the 
initial evaluation of a suspected renal trauma, but only because of 
indeterminate findings on IVP or to further investigate other asso-
ciated injuries. Both techniques can also provide a good means of 
following patients after trauma and (or) in cases of pre-existing 
diseased kidneys. 
Digital Substraction Angiography is the newest diagnostic tool and 
was not yet used for the staging of renal injuries during the period 
of this study. It also presents a less invasive technique and can be 
accomplished by using the same dose of contrast material injected 
for the IVP (9). .More experience is needed to settle its definite 
place in the assessment of renal trauma. 
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CHAPTER 3 
URINARY TRACT INJURIES IN CHILDREN: ARE THEY DIFFERENT 
FROM ADULTS? 
S.J.M. Monstrey, F.H.J, vander Staak, Chr. vander Werken, 
F.M.J. Debruyne, R.S.V.M. Severijnen, R.J.A. Goris. 
(Zeitschrift für Kinderchirurgie; In Press) 
3.1 ABSTRACT 
A retrospective study was carried out of 103 consecutive cases of 
urologie trauma in childhood. All data were compared with those of a 
study in 550 adult urological trauma patients to identify problems 
specific to the paediatric age group. 
Differences in anatomy and physiology make children more likely to 
sustain urological injury than adults, in cases of direct as well aa 
indirect trauma. In childhood there is a significantly higher inci-
dence of preexisting renal disease. Assessment of urinary tract 
injuries in paediatric patients requires a higher index of suspi-
cion and a broader indication for immediate radiographic evaluation. 
The therapeutic approach of urinary tract injuries in children 
should be identical to that in adults. The controversial renal 
lacerations can be managed medically (shallow renal lacerations) as 
well as surgically (major bleeding or extravasation, transsection of 
the kidney). Whenever possible, operation should be performed as an 
elective delayed procedure 2 to 6 days after injury. With this 
approach maximal renal salvation can be achieved whithout raising 
overall mortality and morbidity rates. 
35 
3.2 INTRODUCTION 
Trauma has special importance in paediatrics, since it is the lea-
ding cause of death in children under the age of 15 years (15). 
Injuries to the urinary system, mostly resulting from blunt trauma, 
are not uncommon in young and active patients. In children who 
sustained multiple injuries, urinary tract trauma is second only to 
central nervous system trauma (5). Differences in anatomy and phy-
siology make children more likely to sustain renal and bladder 
trauma than adults. In series of blunt abdominal trauma, the kidney 
is affected in about 50X in children compared to 30% in adults (11). 
The kidney of a child is larger in proportion to the abdominal size 
and its position is lower, as compared to adults. Also in young 
patients, the retroperitoneal area is less protected because of 
reduced subcutaneous and perirenal fat and because of weaker abdomi-
nal muscles (9). The connective tissue of the renal capsule and 
Gerota's fascia are not fully developed and a parenchymal tear in 
the kidney of a child may result in free intraperitoneal bleeding 
more commonly than in adulte (8). Also in childhood, the thoracic 
cage and the pelvis are not conpletely ossified and provide less 
protection to kidney and bladder (10). Moreover, a higher incidence 
of congenital anomalies is found in children who sustained renal 
trauma (17). The reported percentages vary from IX (3) to 21X (14). 
A pre-existing diseased kidney is more susceptible to trauma than a 
normal kidney and will be injured following a trauma that might not 
damage a normal organ (4). 
The management of urinary tract injuries in children poses specific 
problems and, more than in adults, the optimal methods for diagnosis 
and treatment still remain controversial. We present our 11 years' 
experience in the management of these injuries. 
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3.3 PATIENTS & METHODS 
Patients' records ot Ilio UniNer^ity Hospital St.Radboud in Nijmegen, 
The Netherlanda, were reviewed for the period from 1972 to 1983, 
yielding a total of 653 consecutive patients who suffered unnarv 
trad injury. This series consisted of 103 children up to the age of 
14 years and 550 adult patients. 
Indications for diagnosis and therapy were the same throughout the 
entire period of this study. According to the protocol, an intrave-
nous pyelography (IVP) is performed in all patients with rlimcal or 
laboratory suspicion of urinary tract injury. In cases of abnormal 
IVP results, further evaluation is done by means of a repeat IVP 
with or without angiography. Sonography and CT scan were used during 
the last years of this study. 
The renal injuries are classified into three groups according to 
Hodges (6): 
- Grade I (minor injuries) : renal contusions or small tears with an 
intact capsule. The urography is normal or shows minimal injury. 
- Grade II (major injuries) : renal lacerations or parenchymal 
disruptions with damage to the renal capsule and/or the caliceal 
system. Extravasation is seen on IVP. 
- Grade III (critical injuries) : shattered kidneys and renal pedi-
cle injuries. Urography shows extensive fragmentation of the kid-
ney or no kidney at all. 
According to the protocol the mode of therapy is conservative for 
renal contusions while shattered kidneys or renal pedicle injuries 
require immediate exploration. Severe renal lacerations with major 
bleeding or gross disruption of the collecting system, with complete 
transsection of the kidney or polar avulsion, require surgical 
exploration. If the patient's clinical signs remain stable, this 
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operation is performed as an electivo procedure 2 to 6 days after 
I rauina to reduce the risk of an unnecessary nephrectomy. 
A computerized ana]ysis was done of all available data on patient, 
trauma, clinical and radiographic findings, therapeutic management 
and complications. Special attention in this series was paid to 
long-term results and late sequelae. 
3.4 RESULTS 
The paediatric group consisted of 63 boys and 40 girls with a mean 
age of 10.2 years (ranges : 2-14 years). The male/female ratio was 
3/2 versus 3/1 in the adult group. 
In both series, most injuries resulted from blunt trauma: 102 out of 
103 children and 546 out of 550 adults, mainly traffic accidents 
(56.3% in childhood versus 74.IX in adults). As to the other causes 
of trauma, the paediatric group presented a higher percentage of 
sports-related injuries (27.IX versus 7.6 X in the adults group) and 
a lower number of work accidents (IX versus 7.2X). 
DIAGNOSIS. More than half of the children (54.3X versus 27.8X in 
adults) presented with an isolated urinary tract injury. Only 18 
children (17.4 X versus 35.4 X in adults) were multiple trauma 
patients with an Injury Severity Score of 20 or more points (1). 
An IVP was performed within 24 hours in 86 patients (83.4 X versus 
60.5 X in adults). Radiographic assessment in most of the other 
patients (15/17) was delayed or incomplete because the management of 
other life-threatening injuries took precedence. Of the 7 patients 
who died, 6 did not undergo an IVP. In two multiple traumatised 
children the diagnosis of renal pedicle injury ыаь made too late to 
save parts of the kidney. 
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The classification of the urologie injuries is shown in Table I. 
Three children (3%) presented with a rupture of the bladder (2 
intra-peritoneal) and a urethral disruption was noted in four (4%): 
2 incomplete tears of the anterior urethra after a straddle injury 
and 2 complete disruptions of the posterior urethra with associated 
pelvic fracture. Renal trauma was diagnosed in 96 children. 
Eleven children had preexisting renal disease (11.5 X versus 3.9 % 
in adults). 
Table I: CLASSIFICATION OF THE URINARY TRACT INJURIES (n=653) 
URETHRA 
anterior 
posterior 
CHILDREN 
2 
2 
ADULTS 
1 
11 
BLADDER rupture 12 
KINDNEY 
Grade I 74 
Grade II 18 
shattered kidney 1 
Grade III 
pedicle injury 3 
467 
SI 
6 
2 
THERAPY. A similar therapeutic approach was chosen in the chil-
dren's and in the adults' group. The over-all results were öomparab-
le in both series. 
All 3 ruptures of the bladder were closed in layers. The 2 children 
with a complete tear of the posterior urethra required surgical 
approximation of the severed ends. The 2 incomplete tears (anterior 
urethra) were handled conservatively with urinary diversion only. 
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The therapy of the renal injuries is shown in Table II. Λ11 minor 
injuries werp treated successfully by conservative means. One ne­
phrectomy and one pyeloplasty wert* carried out because of ргг»е\іч-
ting renal disease. Of the 18 children with a renal parenchymal 
disruption, 12 presented only a shallow laceration and these pa­
tients recovered well with conservative treatment. Immediate repair 
was carried out in the patient with a penetrating renal injury and a 
delayed surgical procedure was performed in the 5 other patients: in 
all these cases the kidney could be saved (except in"one child with 
a renal tumour). As in the adults' group, all 4 children with a 
grade III injury underwent nephrectomy : in 2 of them the diagnosis 
of pedicle injury was made too late for surgical repair. 
COMPLICATIONS. Seven children died following trauma : 5 due to 
concomitant cerebral trauma, 2 as a result of the renal injury (1 
exsanguination, 1 sepsis). One patient with a renal contusion showed 
a mild transient hypertension. Two multiple trauma patients needing 
indwelling catheters for longer periods, developed urinary infection 
requiring antibiotic therapy. 
In the majority of the survivors (87.5 X) data for longterm follow-
up could be obtained: these patients were examined 13 months to 12,5 
years after trauma (mean 5.1 years). All patients with a rupture of 
the bladder had recovered well without complaints. The 2 patients 
with complete disruption of the posterior urethra demonstrated a 
mild stricture not necessitating therapy. There were no late seque­
lae as a result of the renal injury : none of the children demon­
strated persisting hypertension or other urologic-nephrologic com­
plaints. One patient had calculus formation and one had a renal cyst 
but these proved to be préexistent. 
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Table II: TREATMENT OF THE RENAL INJURIES (n=622) 
CHILDREN ADULTS 
GRADE I 
conservative 
operative 
72 467 
2 (*) 
conservative 12 37 
GRADE II 
repair (penetr.) 
immediate 
nephrectomy 
repair 
delayed 
nephrectomy 
4 
1 (*) 
conservative 
GRADE III immediate nephrectomy 
delayed nephrectomy 
(*) = preexisting renal disease 
3.5 DISCUSSION 
Most publications on urinary tract injuries in childhood discuss 
exactly the same problems as in series of adult patients, such as 
indications for radiographic assessment or the advantages of conser-
vative versus surgical treatment (2,3,4-8,9,14-16,17). The purpose 
of this study was to investigate on which points the management of 
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urinary tract injuries in paediatric patients should differ from the 
management in adult patients. 
Urological trauma is reported to occur almost exclusively in male 
individuals between the ages of 16 and 30 years (11,13). However, 
these injuries are frequently observed in the peadiatric age group : 
during the period of this study 16 X of all urinary tract injuries 
occurred in children under the age of 15 years. In childhood, the 
male to female ratio does not show such a great male preponderance 
as in adults (3/2 versus 3/1). 
The results in this series clearly reflect the differences in anato-
my and physiology, which make children more susceptible to uro-
logical trauma, particularly to the kidney. 
1. In cases of direct injury, the number of children with a comple-
tely isolated urinary tract injury after blunt abdominal trauma was 
significantly higher than in the adults' series (54.3 X versus 27.8 
%) . The children's series also accounted for a higher percentage of 
significant (more than contusion) urological injuries 28X of the 
children versus 15% of the adults. 
2. Indirect trauma (rapid deceleration) results in a higher inci-
dence of renal pedicle lesions in children. This type of injury was 
noted in 3 X of the paediatric patients compared to 0.3 X of the 
adult group. 
3. Moreover, in childhood, particular attention must be paid to the 
possibility of preexisting renal disease. The incidence of congeni-
tal anomalies or neoplastic malformations was significantly higher 
in the group of children (11.2 X versus 3.9 X in adults). In all 
but one case, the injury was only minor and uncovered the underlying 
abnormality. Traumatic haematuria in a child may be a coincidental 
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finding nt the time of suspected renal trauma and may be the presen-
ts ng bymptom of a non trauma-related genitourinary or systemic 
illness. Miller and associâtes found that 17 % of hydronephrosis 
and 27 % of Wilms' tumours were discovered at the time of an injury 
(15) . 
In children not only the kidney and bladder are more vulnerable but 
also it is more difficult to elicit clinical signs as it is in adult 
patients, especially since the former group usually has a higher 
incidence of concomitant head injury in cases of blunt trauma (11). 
For these different reasons, urologie trauma in childhood requires a 
higher index of suspicion, thus implying a broader indication for 
radiographic assessment. The much higher percentage of emergency 
urographies in children (83.4X versus 60.5% in adults) clearly 
illustrates this different diagnostic approach in paediatric pa-
tients in our series. 
Especially in the group of severely injured children an immediate 
radiological evaluation of a possible urinary tract injury is manda-
tory: in two of the three multiple traumatised children with a 
renal pedicle injury, the diagnosis was made too late for salvage of 
the kidney. 
Therefore, the initial evaluation of any severely injured child 
should include an IVP in the emergency room. If intravenous contrast 
is administered on admission in the hospital, a 20 minutes urography 
can be taken providing essential information without interfering 
with the management of other life-threatening injuries. For criti-
cally injured patients, requiring laparotomy, bleeding should be 
controlled by surgical intervention and in these cases an IVP can be 
obtained on the operating table. 
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We further analysed our therapeutic approach in this series of 
paediatnc urinary tract injuries and compared it with our manage-
ment in the adult group. The same protocol of treatment was used and 
no significant differences m outcome could be demonstrated between 
the two series. 
In children as well as in adults there is little discussion about 
the optimal treatment of bladder and urethral disruptions. 
Also m the management of renal injuries there is no discussion, in 
children as well as in adults, about the therapy of the minor (Grade 
I) and the critical (Grade III) injuries of the kidney. In our 
series all 74 renal contusions were handled successfully with con-
servative treatment only. Renal pedicle injuries and shattered 
kidneys require immediate surgical exploration; however salvation of 
the kidney is rare (all 4 kidneys in this series were lost). 
Controversy exists about the adequate management of the major in-
juries (Grade II), especially in paediatric patients. According to 
some authors, there should be a stronger tendency towards conserva-
tive therapy of renal trauma in children. Reasoûs for this approach 
include the greater life expectancy and possible sports-related or 
other trauma in the future (5,15). Others advocate immediate surgi-
cal intervention in all Grade II renal lacerations, especially in 
children. Cass pointed out that conservative treatment may be dange-
rous as it contributed to the death of two children and the loss of 
one kidney in another child in his series (3). 
The primary objective in all renal injuries, in children as well as 
m adults, is the maximal preservation of functioning renal tissue 
with minimal mortality and morbidity. The kidney -in contrast to the 
spleen- is as much important in an adult person as it is in a young 
child and optimal therapeutic management can not be age-dependent. 
In our series we diagnosed IS renal lacerations (grade II): six of 
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them required operative management because of severe transcapsular 
extravasation or significant haemorraghe. In all cases with blunt 
trauma the exploration was performed as an elective delayed procedu-
re, 2 to G dajs after injury. This provided time for stabilisation 
and adequate diagnostic evaluation, prior to abscess or significant 
unnoma formation. With this management all kidneys with a grade II 
injury could be saved (except in a child with a renal tumour). This 
resulted in an over-all nephrectomy rate of 3 % (preexisting disease 
excluded) which compares favourably with other series (5,8). Fur-
thermore, there were very few early complications (most resulted of 
a delayed or incomplete diagnosis) and late sequelae following renal 
trauma could not be documented at long term follow up. 
It is concluded that a single type of therapeutic approach has been 
quite successful, in children as well as in adults, not only in 
reducing the nephrectomy rate but at the same time in lowering the 
incidence of early and late complications. 
3.6 REFERENCES 
1. Baker SP, O'Neill B, Haddon V, et al: The Injury Severety Score 
-a method for describing patients with multiple injuries. J 
Trauma 14: 187-192 (1974). 
2. Cass AS, Ireland GW: Renal Injuries in Children. J Trauma 14 : 
719 - 724 (1974). 
3. Cass. AS : Blunt renal trauma in children : J Trauma 23: 123 -
126 (1983). 
4. Cass AS : Renal trauma in the multiple injured child. Urology 
21: 487 - 494 (1983). 
45 
5. Feins NR : Multiple Trauma. Pediatr Clin North Am 26: 759 -765 
( 1979) . 
6. Hodges CV, Gilbert DR, Scott WW : Renal trauma : a study of 71 
cases. J Urol 66: 627 - 630 (1951). 
7. Jakse G, Putz A, Gassner I, et al. Early surgery in the 
management of pediatric blunt renal trauma. J Urol 131: 920 -
92Ί (1984). 
8. Javadpour N,Guiñan Ρ, Busch I: Renal trauma in children. Surg 
Gynecol Obstetr 136: 237-240 (1973). 
9. Jonas D, Honke P, Weber W : Urologische Traumatologie in Kin­
desalter. Unfallchirurgie 10: 73 - 80 (1984). 
10. Lione PM, Gonzales ET : Genitourinary Trauma in Children. Urol 
Clin North Am 12: 53 - 67 (1985). 
11. Lutzeyer W : Traumatologie des Urogenitaltraktes (ed 1.)· Ber­
lin Heidelberg New York, Springer-Verlag, 1981, pp 2 - 5. 
12. Mandour WA, Lai MK, Linke G.A, et al. : Blunt renal trauma in 
the pediatric patients. J Pediatr Surg 16: 669 - 676 (1981). 
13. Méndez R : Renal trauma. J Urol 118: 698 - 703 (1977). 
14. Mertz JH0, Wishard WN, Nourse MH et al. : Injury of the kidney 
in children 183: 90 - 95 (1963). 
15. Miller RC, Sterioff S, Drucher WR, et al.: The incidental 
discovery of occult abdominal tumors in children following 
blunt abdominal trauma. J Trauma 6: 99 - 106 (1966). 
16. Morse TS, Smith JP, Honard WH, et al.: Kidney Injuries in Chil-
dren. J Urol 98: 539 - 542 (1967). 
17. Persky L, Forsythe W : Renal Trauma in Childhood. JAMA 182: 
709-712 (1962). 
46 
CHAPTER 4 
UROLOGICAL TRAUMA AND SEVERE ASSOCIATED INJURIES 
S.J.M. Monstrey, Chr. vander Werken, F.M.J. Debruyne, R.J.A. Goris 
(British Journal of Urology, 1987, 60, 393-398) 
4.1 ABSTRACT 
Experience with 212 cases of urinary tract injury in multiple trauma 
patients (ISS>=20), treated in the period from 1972 to 1983, has 
been analysed and compared with data collected from 441 cases of 
isolated urinary tract injury during the same period. 
The following points are emphasized : (1) incidence and severity of 
urological trauma in multiple injured patients, (2) obstacles in 
diagnosis and the need for immediate radiographic assessment, (3) 
lower urinary tract injuries and the need for urinary diversion, (4) 
differences in therapeutic approach of renal injuries in multiple 
trauma patients. Special attention is paid to the indication for 
surgical exploration in patients with a renal laceration and severe 
associated injuries. 
4.2 INTRODUCTION 
Despite growing experience in the management of injuries to the 
urinary tract, questions regarding optimal methods for diagnosis and 
treatment have not been completely answered (Méndez, 1977). Even in 
cases of an isolated ii.jury to the kidney, bladder or urethra, the 
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therapeutic approach may be at variance. In multiple trauma pa­
tients with an Injury Severity Score of 20 or more points (Haker et 
a]., 1974), the management of these injuries is still more contro­
versial (Fallon et al., 1984; Jakse et al., 1977; Nagel and Leiten-
schneider, 1978) . 
The present study was performed to analyse some of the complicating 
factors, specific to the situation of urinary tract injuries in 
multiple trauma patients. 
We first wanted to define the frequency and severity of genitourina­
ry trauma in these patients in order to evaluate their importance 
compared to the severe associated injuries. Furthermore we analysed 
the problem of incomplete diagnosis. In most cases of severe trauma, 
concomitant injuries will present symptoms and signs that tend to 
dwarf those of the urinary tract injury thus making mandatory a high 
index of suspicion (Fallon et al., 1984; Schwaiger et al., 1983). 
The management of these life-threatening associated injuries takes 
precedence and usually time is lacking for elaborate radiographic 
investigation of the urological injury (Cass, 1974; Zwergel et al., 
1983; Mc Connel et al., 1982). 
Furthermore there is the problem of the lower urinary tract injuries 
and the need for urinary diversion (Carrol and Mc Anninch, 1984). In 
most multiple trauma patients, catheterisation is required because 
of unconsciousness, because of prolonged operative procedures or to 
control hourly urinary production. A urine specimen also has to be 
collected since haematuria usually is the presenting sign of a 
urinary tract injury. However, when urethral disruption is suspec­
ted, no attempts should be made for urethral catheterisation. 
Special effort in this study was made to clarify significant featu­
res in renal injury and indications for surgical intervention. Just 
like the treatment of a single fracture in a patient without F чао-
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ciated injuries is a totally different problem from the treatment of 
the same fracture in a multiple trauma patient (Gons et al., 1982), 
we wanted to investigate if a renal injury, which could be treated 
with conservative methods if isolated, should also be treated by 
operative means in the multiple trauma patient. 
Our interest in all these problems stimulated a review of eleven 
years' experience in the management of these specific injuries in 
these specific patients. 
4.3 PATIENTS AND METHODS 
Patients records of the University Hospital St. Radboud in Nijmegen, 
The Netherlands, were reviewed for the period spanning 1972-1983 
yielding a total of 653 patients with trauma to the urinary tract : 
441 (67.5 %) of them had an isolated urological injury or were not 
severely injured. The 212 (32.5 X) other were multiple trauma 
patients with an Injury Severity Score (ISS) of twenty or more 
points (Baker et al. 1974). This particular group of 212 severely 
injured patients will be discuesed. 
η 
60 
33 32 
51 
Mean ISS = 35.1 points. 
2Ü 25 30 40 50 
18 
12 ISS 
50 60 66 75 
Figure 1: Distribution of the Injury Severely Score (n=212). 
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The distribution of the ISS is shown in Figure 1 : the mean ISS was 
3Γ).1 points (ranges 20-75 points). The group consisted of 142 men 
and 70 women (male/female ratio : 2/1). The mean age was 32.4 years 
(ranges 2-83 years). More than 75 % of the patients was younger 
than 35 years. 
Most injuries resulted from blunt trauma (210/212 patients or 99 X), 
mainly vehicular accidents (170/212 patients or 80.2 X). 
The most important associated injuries were : 1/ fractures of the 
extremities in 189 patients (91X), 2/ thoracic trauma (pulmonary 
contusion, flail chest, aortic rupture) in 119 patients (58X), 3/ 
pelvic fracture in 110 patients (52 X), 4/ intra-abdominal injury 
necessitating laparotomy in 105 patients (49.8 X), 5/ cerebral 
trauma in 63 patients (29.8 X) and 6/ diaphragmatic rupture in 17 
patients (8 X). 
The classification of the urological injuries is shown in Table I. 
Laceration of the urethra occurred in 13 patients, rupture of the 
bladder in 14 and renal injury in 185 patients. 
Injuries to the kidney were classified into three groups according 
to Hodges (Hodges et al., 1951): 
Grade I (minor injuries) : renal contusions or small tears with 
an intact capsule (151 cases or 81.6 X). The urography is normal 
or shows minimal injury. 
* Grade II (major injuries): renal lacerations or parenchymal dis­
ruptions with damage to the renal capsule and/or the pyelocaliceal 
system (23 cases or 12.4 X). Extravasation is seen on IVP. 
' Grade III (critical injuries) : shattered kidneys (6 cases - 3.3X) 
or pedicle injuries (5 cases - 2.7X). The urography shows exten­
sive fragmentation of the kidney or no kidney at all. 
According to the protocol in our hospital the mode of therapy is 
con:ervative for renal contusions while pedicle injuries and shat-
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tered kidneys require prompt, surgical exploration. Shallow renal 
lacerations with minimal urinary extravasation are managed by obser-
vation. Severe renal lacerations with major bleeding or gross dis-
ruption of the collecting system, with complete transseotion of the 
kidney or polar avulsion, require surgical exploration. Whenever 
possible, this operation is performed as an elective procedure , 2 
to 6 days after injury, even in cases of emergency laparotomy for 
associated intra-abdominal trauma. 
Table I: CLASSIFICATION OF THE URINARY TRACT INJURIES (n=653) 
MULTIPLE TRAUMA ISOLATED 
URETHRA 
anterior 
posterior 12 
BLADDER rupture 14 
(penetr.) 
contusions 151 390 
KIDNEY 
lacerations 
shattered kidneys 
pedicle injuries 
23 
6 
5 
46 
(preexist.) 
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All intra- and extraperitoneal lacerations of the bladder are sutu-
red immediately. Complete disruption of the urethra is also treated 
by immediate operative repair with suprapubic urinary drainage. 
Incomplete lacerations are handled with urinary diversion only. 
In all patients clinical and laboratory findings on admission were 
reviewed, also initial diagnosis, treatment and early complications. 
Special attention in this series was paid to long term results and 
late sequelae. All data were compared with those of an identical 
study in patients with an isolated urinary tract injury in order to 
identify problems specific to the multiple trauma group. 
4.4 RESULTS 
Sixty-one multiple trauma patients (61/212 or 28.8%) had sustained 
significant urologie injury (more than a contusion): 13 urethral 
disruptions, 14 ruptures of the bladder, 23 grade II and 11 grade 
III kidney lesions (Table I). The mean ISS of these 61 patients was 
45.8 points and most of them (52/61) presented in shock (systolic 
blood pressure lees than 90 mm Hg). The number of significant urolo-
gica! injuries in the group of 441 non-severely injured patients 
during the same period was 51 or 11.6%. All patients with a signi-
ficant urinary tract injury demonstrated intermediate degree (more 
than 50 rbc per high power field) or frankly macroscopic haematuna. 
DIAGNOSIS. Blood at the external meatus was present in all 13 
patients with a urethral disruption. Displacement of the prostate by 
rectal digital examination was detected in 6 of the 12 patients 
with a rupture of the posterior urethra. All injuries to the urethra 
and all extra-peritoneal ruptures of the bladder were associated 
with a fractured pelvis (all demonstrated 2 or more pubic arch 
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Iracturep) A retrograde urothrogram was performed in 21 patients 
including the 13 rasps of uielhral disruption 
The Hiaiînosib of bladder rupture ivas made on urography in 6 pitients 
(1 TVU uas false negative), on cjstography in 7 patients and during 
an emergency laparotomy in the 14th patient. 
Intravenous urography was carried out in the Fmergency Department or 
in the operating room in 93 of the ¿12 multiple trauma patients 
(43.8%). Their mean ISS was 28.1 points. The number of emergency 
IVU's in the non severely injured patients was 338 (76.6%). In 3 
multiple trauma patients the renal injury was not diagnosed initi-
ally until complications of bleeding (1 case) or urosepsis (2 cases) 
became apparent. 
THERAPY. Catheterisation or urinary drainage was required in 198 
of the 212 multiple trauma patients (96.4 % ) . Suprapubic urinary 
diversion was the initial procedure in all 13 patients with a ure-
thral disruption. In 10 of them an operative adaptation or primary 
anastomosis of the severed ends was performed. 
The therapeutic management of bladder rupture consisted of immediate 
surgical repair of the lacerated bladder wall in 11 patients. Of the 
three others, one patient suffered complete destruction of bladder 
and urethra not amenable to reconstruction ι another patient with an 
extra-peritoneal puncture wound of the bladder was managed conserva­
tively and the last patient was referred to our Hospital with a 
destroyed bladder and multiple abscesses after inadequate surgical 
repair elsewhere. 
Table II shows the treatment of the renal injuries. All renal contu­
sions were handled succesfully by conservative means. All Grade III 
kidney lesions resulted in nephrectomy (except in 1 patient where a 
shattered kidney was found at autopsy). The 3 renal lacerations 
(Grade II) resulting from a penetrating injury were handled by 
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immediate surgical repair. In the non severely injured group, 3Ί 
patients with a shallow renal laceration were treated conservatively 
and in 8 patients with major bleeding or extravasation, delayed 
surgical repair was performed. All these patients recovered well 
without early or late complications. This watch and wait policy was 
not so successful in the 23 multiple trauma patients with comparable 
renal lacerations. Fifteen of them were managed conservatively and 
in this group the renal injury contributed to the death of 1 patient 
who died from exsanguination and 2 others who died from sepsis and 
multiple organ failure. Prolonged conservative initial management in 
two other patients, finally resulted in urosepsis necessitating 
nephrectomy. In the multiple trauma group delayed successful explo­
ration of the kidney was only possible in 2 patients (both had no 
concomitant intra-abdominal injury). 
Table II: THERAPY of the RENAL INJURIES (n=622) 
MULTIPLE TRAUMA ISOLATED 
GRADE I 
conservative 
operative 
151 388 
(preexist.) 
conservative 15 
immediate repair (>) 1 
GRADE II immediate nephrectomy 3 
delayed repair 2 
delayed nephrectomy 1 
34 
2 
(preexist.) 
conservative 
GRADE III immediate nephrectomy 
delayed nephrectomy 
(preexist.) 
(*) = penetrating injury 
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COMPLICATIONS. Forty-eight patients (22.6%) died following trauma: 
the urinary tract injury had contributed to the death of 2 patients 
who died from exsanguination and of 3 other patients who died from 
sepsis and multiple organ failure. There was one case of transient 
hypertension short after trauma. Two patients showed an episode of 
acute renal failure because of prolonged shock. 
In most of the survivors (141/164 or 86 %) data for long term follow 
up could be obtained 13 months to 12.5 years after trauma (mean 5.0 
years). All patients with hypertension or late complaints were 
evaluated in the department of Urology and (or) Internal Medicine. 
Late complications were : 1 cystectomy with ileal conduct in a 
patient with a completely destroyed bladder and urethra, 7 stric-
tures of the urethra, 3 cases of impotence, 1 pseudocyst of the 
bladder and 3 patients with calculus formation. Four patients had 
hypertension and two patients complained of low back pain. Three 
patients had chronic urinary tract infection and/or micturition 
problems. In all these patients with late complaints a definite 
correlation with the former renal injury could not be documented. 
4.5 DISCUSSION 
In multiple trauma patients, the management of injuries to the 
urinary tract is more difficult than in patients with an isolated 
trauma to the kidney, bladder or urethra. 
FREQUENCY/SEVERITY. Significant trauma to the urinary tract (other 
than a contusion) was more likely to occur in multiple trauma pa-
tients : in our series it was noted in 61 out of 212 patients or 
28.8 X versus 11.6 X in the non multiple trauma group. An ISS of 
20 or more points usually means high energy trauma and therefore an 
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increased naif of severe genitourinary injury : m the total group 
of 653 pataents all posterior urethral disruptions, all rupturos of 
the bladder (except one peiietrating injury), all pedicle injuries 
and all shattered kidneys (except 1 case with a congenital anomalv) 
occurred in multiple trauma patients. It is generally accepted that 
no patients die from an isolated urinary tract injury (Nagel and 
Leitsenschneider, 1978; Well, 1983), but the results in this series 
of multiple trauma patients clearly indicate that, in cases of 
severe associated injuries, urological trauma can become life-
threatening or cause debilitating complications. 
DIAGNOSIS. The radiological evaluation of urinary tract injuries 
was incomplete or delayed in most patients with multiple system 
injuries. Only 93 of the 212 multiple trauma patients (43.8%) 
underwent an emergency urogram compared to 67 X in the non severely 
injured group. The ISS of these 93 patients was 7.0 points lower 
than in the group without IVU, indicating an inverse proportion 
between the severity of trauma and the urgency or the time available 
for performing adequate radiographic evaluation. The precise rea-
sons for this incomplete or delayed diagnosia in multiple trauma 
patients were difficult to define in this retrospective study. 
Important were: deep shock, impressive associated injuries, mild 
haematuria and in some cases a too low index of suspicion. However, 
especially in multiple trauma patients, early diagnosis is of para-
mount importance: in three patients the renal injury was not diag-
nosed initially until complications of bleeding or urosepsis became 
apparent. In four other patients, exploration of the retroperito-
neum posed more problems since no information on the kidneys was 
available at the time of operation. 
The primary evaluation of any multiple trauma patient should include 
an intravenous urogram in 'he Emergency Department not only to eva-
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luate the urinary tract injury but also to identify the presence and 
status of the contralateral Kidney. If intravenous contrast is 
administered on ndmissaon лп (he Етегцепсу Department, a 20 minutes 
urogram, can be taken to provide essential information, without 
interfering with the management of other life threatening injuries. 
If necessary and when time is available an arteriography and (or) CT 
scan also can be performed. For critically injured patients, requi­
ring immediate laparotomy, bleeding should be controlled by surgical 
intervention and in these cases an IVU can be obtained on the opera­
tion table. 
CATHERISATION. Most multiple trauma patients (198/212 or 96.4 %) 
required cathetensation or urinary drainage. Twelve patients (5.6 
%) presented a prostatomembranous disruption of the urethra in 
combination with a fractured pelvis, which is the typical urethral 
injury following severe blunt trauma. Whenever a laceration of the 
urethra is suspected (pubic arch fractures, blood on the meatus, 
prostatic dislocation) no attempts should be made for urethral 
catheterisation because of the risk of infecting the retroperitoneal 
haematoma and converting incomplete tears in complete lacerations. 
Once an injury of the urethra is suspected, a retrograde urethrogra­
phy should be performed immediately ( 21 patients in this series) to 
confirm or exclude the diagnosis. In cases of urethral fiisruption, 
suprapubic cystostomy is the initial procedure. Primary urethral 
anastomosis is the therapy of choice in stable patients and in the 
hands of a skilled surgeon or urologist. 
THERAPY. Twelve of the fifteen ruptures of the bladder were 
treated by operative repair of the defect, suprapubic cystostomy and 
drainage of the prevesical space. These patients recovered well 
without early or late complications. The three other patients (two 
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treated by us, one referred from another hospital) developed serious 
septic complications. In the literature, the mortality rate of 
ruptured bladder has been reported as up to 60 % usually as a 
result of severe associated injuries (6) (10). Delay in diagnosis 
and operative treatment after 24 hours greatly increases the morta-
lity rate (Cass, 1874). In multiple trauma patients, even with a 
small extra peritonea] wound of the bladder, there is no indication 
for conservative treatment. Primary goal in these patients is com-
plete stabilisation and the lacerated bladder presents a possible 
focus of late sepsis. Moreover, the multiple injuries involving 
viscera and skeleton usually preclude the cystoscopy, often necessa-
ry to confirm the site and size of the rupture. 
Evaluating therapy in renal trauma is difficult in a retrospective 
study where randomisation was not carried out. However, in compa-
ring the treatment of isolated renal injuries to the treatment of 
the same injuries in multiple trauma patients interesting data can 
be obtained. 
All 151 renal contusions or Grade I injuries in multiple trauma pa-
tients, were managed conservatively with good result, similar to all 
minor injuries in the non severely injured group (2 patients were 
operated upon because of pre-existing disease). The Grade III or 
critical renal injuries almost exclusively occurred in multiple 
trauma patients : in all cases an operative intervention was neces-
sary and in this series none of the kidneys could be saved. Explo-
ration should be performed as soon as possible: delay in treatment 
caused severe complications in three patients of this group. 
The management of Grade II injuries of the kidney (lacerations) is 
more controversial and, especially in multiple trauma patients, 
indications for surgical exploration of an injured kidney are dif-
ficult to evaluate. 
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Τη comparing the results in multiple trauma patients with those in 
patients with a more isolated renal injury, it appeared that some 
lacerations healed wjthout problems while other patients with simi­
lar injuries developed serious complications. In the group of the 
non-severely injured patients the shallow lacerations recovered well 
w]th conservative treatment. The others with marked bleeding or 
major extravasation underwent a successful surgical repair 2 to 6 
days after injury. At that time haemorrhage is relatively easy to 
control and the surgeon can perform a deliberate, unhurried opera­
tion aimed at conserving the undamaged portion of the kidney before 
infection has supervened. This watch and wait policy was less 
successful in the 22 multiple trauma patients with comparable renal 
lacerations: in several patients of this group, too conservative 
initial management resulted in severe (even life-threatening) com­
plications. This different situation in cases of severe associated 
injuries is comparable with the fracture management in multiple 
trauma patients where the treatment of a single fracture in a 
patient without associated injuries also is totally different from 
the treatment of the same fracture in a multiple trauma patient 
(Border, 1984; Goris et al., 1982). 
In this hospital, all patients severely injured by blunt trauma, 
undergo early cardiopulmonary resuscitation (eventually with intuba­
tion), complete diagnosis of all injuries and subsequent acute 
operative treatment, including primary internal fixation of all 
unstable fractures. Ventilatory support is continued for at least 
24 hours (Goris et al., 1982). It is well documented that conser­
vative fracture treatment in patients with blunt multiple trauma, 
drastically prolongs the cardiopulmonary and metabolic failure ob­
served in the Intensive Care Unit and contributes to the problem of 
the systemic septic response with subsequent multisysteir organ fai-
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]ure and death (Border, 1984). In up to 88 X of the patients, dying 
more than one week after injury, the cause of death was remote organ 
failure from sepsis (Goris and Draaisma, 1982). 
In multiple trauma patients, no risk whatever should be taken in not 
treating injuries. Multiple trauma patients call for exploratory 
laparotomj' instead of observation for splenio as well as for renal 
laceration. The primary goal is complete stabilisation and this 
requires a more aggressive surgical approach in a patient, who at 
that time, still is in optimal nutritional condition. Preliminary 
vascular control in cases of immediate exploration prevents the 
rather frightening haemorrage upon opening Gerota's fascia thus re­
ducing the risk of unnecessary removal of an otherwise viable kid­
ney. 
The conclusion from the present study is that significant urinary 
tract injuries are not uncommon in multiple trauma patients and may 
cause severet life-threatening complications. A higher index of 
suspicion is needed with broad indications for immediate uroradiolo-
gical evaluation. Complete stabilisation is the primary goal in 
these patients who require a more aggressive surgical approach. 
It is also emphasised that early and close cooperation between the 
general surgeon and the urologist is essential for the optimal mana­
gement of these specific injuries in these specific patients. 
4.6 REFERENCES 
Baker, S.P., O'Neil, В., Haddon, W., Long, W.B. (1974). The Injury 
Severity Score: a method for describing patients with multiple 
injuries and evaluating emergency care. J. Trauma, 14, 187-196. 
Border, J.R. (1984). Advances in the care of the pat ent with blunt 
60 
traumii. Am. Coll. Surg. Dull., 69, 7-16. 
Carrol, P. McAnninch, J. (1981). Major bladder trauma: mechanisms of 
injury and a unified method of diagnosis and repair. J. Urol., 
132, 251-256. 
Cass, Λ. (1971). Bladder trauma in the multiple injured patient. J. 
Urol., 115, 667-670. 
Fallon, C.E., Wendt, J.C., Hawthrey, C.E. (1984). Urologie injury 
and assessment with fractured pelvis. J. Urol., 131, 712-715. 
Goris, R.J.Α., Draaisma, J. (1982). Causes of death after blunt 
trauma. J. Trauma, 22, 141-146. 
Goris, R.J.Α., Gimbrere, J.S.F., Van Niekerk, J.L.M., Schoots, F.J., 
Booy, L.D.H. (1982). Early osteosynthesis and prophylactic mecha­
nical ventilation in the multiple trauma patient. J. Trauma, 22, 
895-903. 
Hodges, C , Gilbert, D., Scott, W, (1951). Renal trauma: a study of 
71 cases. J. Urol., 66, 627-631. 
Jakse, G., Madersbacker, H., Flora, G. (1977). Nierenverletzungen 
und Polytrauma. Helv. Chir. Acta , 44, 317-321. 
McConnel, J;, Wilkerson, M., Peters, P. (1982). Rupture of the 
Bladder. Urol. Clin. North Am., 9, 293-296. 
Méndez, R. (1977). Renal Trauma. J. Trauma, 118, 698-705. 
Nagel, R., Leitsenschneider, W., (1978). Urologische 
Verletzungen beim Polytraumatisierten. Der Chirurg, 49, 731-736. 
Schwaiger, R., Kopper, В., Konrad, G. (1983). Zur Diagnostik von 
Nierenverletzungen. Unfallchirurgie, 7, 249-252. 
Well, P. (1983). Management of retoperitoneal trauma. Curr. Probi. 
Surg., 20, 540-585. 
Zwergel, Th., Op den Winkel, R., Zwergel, U., Schwaiger, R., Muhr, 
G., Ziegler, M. (1983). Konzept über das interdisziplinäre Vorge-
hen im Rahmen der Traumatologie. Unfallchirurgie, 9, 244-248. 
61 
rUAPTIìR 5 
RENAL INJURY MANAGEMENT: NO LONGER CONTROVERSIAL * 
S.J.M.Monstrey, C.vander Werken, F.M.J.Debruyne, R.J.Α.Goris 
(Injury; Accepted for publication) 
5.1 ABSTRACT 
Optimal therapeutic management in renal injuries used to be a conti­
nuing subject of controversy between the advocates of "early inter­
vention" and "expectant" approach. Nowadays, most opinions seem to 
have blended into a consensus for all but a small number and type of 
renal injuries, in which both medical and surgical therapy are 
reported to be successful. The purpose of this study was to inves­
tigate if indeed the therapeutic approach in renal injuries no 
longer is controversional. 
We herein report on long term results in 622 consecutive patients 
with renal injury, admitted to the University Hospital St. Radboud 
in Nijmegen, The Netherlands, between 1972 and 1983. During this 
eleven year period a middle course management was followed relative 
to indication and timing of operative intervention. This type of 
approach proved quite successful not only in reducing the nephrecto­
my rate but at the same time in lowering the incidence of early 
complications and late sequelae. 
It is concluded that choice and timing of therapy in renal injuries 
should depend on 1. accurate diagnosis of the extent of the renal 
injury, 2. associated major injuries and 3. clinical condition of 
the patient. Such individualised approach most benefits the patient 
and can hardly be a subject of controversy. 
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5.2 INTRODUCTION 
The ultimate objective in the management of renal injury is to 
prevent. mortality and to preserve the maximum of functioning renal 
parenchyma with minimal morbidity (9) (24). 
It has been substantiated in many large series ( 1 ) (4 ) (6)(10)(15) 
(16)(21) that the vast majority of patients with blunt renal trauma 
fall into the category of minor injuries (Grade I) according to 
Hodges (8). There is no doubt that these patients respond well to 
bedrest, observation and close follow-up. 
Fortunately, least common (5 %) are the serious and often life-
threatening injuries classified as critical injuries (Grade III) 
(5). These include shattered kidneys or injuries of the renal 
pedicle and there is little dispute in this group as to the need for 
emergency operative intervention. 
The "great" controversy regarding treatment existed (and still 
exists to some point) in those injuries classified as major injuries 
( Grade II or renal laceration). This type of injury comprises 10 % 
to 15 X of most large series (14). 
As to the therapeutic management here, some clinicians advocate 
early operative intervention in all renal injuries where capsular 
continuity has been disrupted (11) (17). They refer to general 
principles in surgery where the prefered treatment of any lacerating 
tissue injury consists of early debridement, haemostasis and surgi-
cal repair (10)(15). These authors feel that non-operative treatment 
of the more severe renal injuries leads to increased morbidity and 
to crippling late complications often necessitating secondary opera-
tions in a, by then, critically ill patient (3)(4). Furthermore tKey 
stress that preliminary vascular control in cases of immediate 
exploration prevents the rather frightening haemorrhage upon opening 
Gerota's fascia, thus eliminating the risk of unnecessary removal of 
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an otherwise viable kidney (4). 
On the other hand, proponents of a more conservative policy of 
management, have described the underestimated ability of the injured 
kidney to restore itself and many series illustrate this potential 
of the kidney for spontaneous recovery after parenchymal fracture 
(1)(5) (18)(21). According to these authors the incidence of hyper-
tension and other late sequelae is not high and the mere possibility 
of an unusual complication is not a strong indication to perform 
major emergency surgery with a risk of unnecessary nephrectomy. 
The purpose of this description is not to start debating the rela-
tive merits of conservative versus surgical therapy in the manage-
ment of renal injuries. Actually, a systematic review of the lite-
rature is hardly possible. No two authors present their data in the 
same way. Furthermore, the controversy about the adequate manage-
ment of renal injuries centres on the "major" injuries but in the 
various publications this term indicates a different extent of renal 
damage (10) (24). Even the term "conservative approach" has several 
meanings : non-aggressive diagnosis (20), anything short of nephrec-
tomy (12), primary delayed operation (13), late (4) or no operative 
intervention at all (21). Therefore, division into a intervention 
group on one side and an expectant group on the other side is 
obsolete and artificial. Disagreement nowadays only exists in the 
very small number of patients with intermediate degree renal lacera-
tion, who probably can be treated medically as well as surgically 
(14). No matter which approach is chosen, there is strong support 
for either method by well-known and well-respected authors. 
We reviewed 622 consecutive patients with renal injury admitted to 
the University Hospital St.Radboud in Nijmegen, the Netherlands, be-
tween 1972 and 1983. The purpose of this study was to investigate in 
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which specific types of rena] injuries the therapeutic management 
still raises problems. 
5.3 PATIENTS & METHODS 
Patients' records uere reviewed for the period spanning 1972-1983 
and yielded a tota] of 622 consecutive patients who suffered renal 
injury. 
Indications for diagnosis and therapy of a traumatized kidney re-
mained the same throughout the entire period of this study. Accor-
ding to the protocol, intravenous pyelography (IVP) was performed in 
all patients with anamnestic, clinical or laboratory evidence (or 
suspicion) of urinary tract injury. In cases of abnormal findings, 
further evalution was done by means of a repeated urography and/or 
arteriography. Sonography and CT scan were used during the last 
years of this study. 
According to Hodges (8) renal injuries can be classified into three 
groups : 
* Grade I or minor injuries : these renal contusions include bruises 
or minor tears of the renal tissue with an intact renal capsule. 
Urography is normal or shows very little injury. 
Grade II or major injuries : these include renal parenchymal 
disruptions with damage to the renal capsule with or without 
caliceal laceration. Extravasation is seen on IVP. 
Grade III or critical injuries : these consist of the shattered 
kidneys and the injuries of the renal pedicle. Urography shows ex-
tensive fragmentation of the kidney or no renal function at all.% 
According to the protocol in our Hospital, the mode of therapy is 
conservative for renal contusions while shattered kidneys or in-
juries of the rena] pedicle require immediate exploration. Shallow 
65 
renal laceration with little extravasation is managed by observa-
tion. Severe renal laceration with major bleeding or extravasation, 
with complete transsection of the kidney or polar avulsion requires 
surgical exploration. If the patient's clinical signs remain steady 
this operation is performed as an elective procedure 2 to 6 days 
after injury to reduce the risk of an unnecessary nephrectomy. If a 
retroperitoneal haematoma in association with the kidney is found 
during an exploratory laparotomy, this haematoma is left alone if it 
is not expanding, is not pulsatile, or is contained. 
For assessment of our problem, a computerized analysis was performed 
of all available data on patient, type of injury, clinical and 
radiological findings, applied therapy and subsequent complications. 
Special attention was paid to long term results and late sequelae. 
5.4 RESULTS 
The group consisted of 436 male (70.1 X) and 186 female (29.9 X) 
patients (male/female ratio = 2.3). Their ages ranged from 2 years 
to 84 years (mean 36.2 years). There were 96 children (96/622 or 16 
X) up to the age of 14 years. Most injuries (619/622 or 99.5 X) 
resulted from blunt injury, mainly vehicular and pedestrians' acci-
dents (454/622 or 72.9 X). Other causes of injury were: sports (61 
or 9.8 X), work related (48 or 7.7 X) or a fall (36 or 5.7 X). All 
patients showed at least some form of haematuria at admission. 
Approximatively one third of the patients (185/622 or 29.7 X) had an 
Injury Severity Score (ISS) of 20 or more points and these were 
considered as multiple injury patients (7). More than half of them 
(51 X) required laparotomy for associated intra-abdominal injury. 
The classification of the renal injuries is shown in Table I. 
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TABLE I : Classification of the rfnn] injuries (n=622) 
GRADE I (renal contusion) 
GRADE II (renal laceration) 
GRADE III (lesion of the pedicle) 
(shattered kidneys) 
541 
69 
5 
7 
(87 X) 
(U X) 
(1 X) 
(1 X) 
TABLE II: Treatment of the renal injuries (n=622) 
GRADE I (541) 
conservative 
operative 
539 
(preexist.) 
multitrauma isolated 
GRADE II (69) 
conservative 15 34 
immediate 
repair 
immédiate 
nephrectomy 
delayed 
repair 
delayed 
nephrectomy 
1* 
3 
2 
2 
2* 
8 
2 
(preexist.) 
GRADE III (12) 
early death 
operative (nephrectomy) 
immediate 
delayed diagnosis 
(*) = penetrating injury 
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The therapeutic management in these 622 patients is summarized in 
Table II. All renal contusions were managed conservatively except 
for two patients who were operated upon because of preexisting rena] 
disease (one Wilms' tumour, one hydronephrosis). All grade III renal 
injuries resulted in nephrectomy (except in one patient who died 
soon after admission). Delay in diagnosis and treatment of these 
critical injuries caused severe complications in three patients : 
one died in irreversible shock, the other two developed sepsis and 
multi-organ failure. 
In the group of renal lacerations (Grade II), the three penetrating 
injuries underwent immediate repair. For renal laceration following 
blunt injury it is important to consider separately multiple injury 
patients and patients with a more isolated renal injury. In the 
latter group, 34 patients with a superficial laceration could be 
managed conservatively without problems. Primary delayed operation 
after 2 to 6 days proved successful in eight other patients with 
significant extravasation or marked haemorrhage. 
The results of this watchful waiting or delayed urgency method was 
less satisfactory in the 22 multiple injury patients with a compara-
ble renal laceration. In three patients an acute nephrectomy had to 
be performed during emergency laparotomy. Fifteen patients were 
managed without operation and in this group the renal injury was 
partly responsible for the death of one patient who died from ex-
sanguination and two others who died from sepsis and multiple organ 
failure. Initial conservative management in two other patients 
finally resulted in urosepsis necessitating nephrectomy. In the 
multiple injury group, successful delayed exploration of the kidnpy 
was possible in only two patients (both had no concomitant intra-
abdominal injury). 
Of these 622 patients forty-seven died early following injury and 
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there were s ] \ late deuLhs (more 1 h in 1 sear after their accident 
and of non-injur% ι plated causes) Dalu for long term follow-up were 
olitHinod in ITS (7h%) from the "ібЧ siJrvj\orb, 11 months to 12 years 
aftei injuiy (mean inteival 5.6 уеагь) with the following findings 
- hypcit ension in 1Ί patients a fixed hjpertension was validated 
at long term follow-up. Twelve of them were extensively screened 
on the department of Internal Médecine but a definite relationship 
with the former renal injurj could not be documented. 
- urinary t r act infect ions (chronic cystitis, pyelitis in pregnancv, 
epididymitis) and/or mictuntion disorders (paraplegia, neuroge-
nic bladder, prostatic disease) were noted in 25 patients. 
At investigation in the departement of Urology any correlation 
with the former renal injury could be excluded. 
- calculus formation was seen in 12 patients in 8 of them this 
proved to be préexistent , in the other 4 (3 Grade I, 1 Grade II 
injury) it was more likely to be a consequence of a long period 
of immobilisation. 
- renal cysts were found in 7 patients : 5 were pre-existent and 
the 2 others occurred in patients who had sustained very little 
renal injury with normal IVP findings. 
- 15 patients complained of low back pain (13 Grade I, 2 Grade II 
lesions). In all of them, a noticeable correlation with the 
renal injury could be excluded. 
- impairement of renal function, hydronephrosis or AV fistula for-
mation could not be demonstrated. 
5.5 DISCUSSION 
The discussion of expectant-conservative versus aggressive-surgical 
approach m the management of renal injury is predominantly an 
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emotional one. Controversy on just what is considered optimal 
treatment has existed, but with increased knowledge and sophisti-
cated analysis of data most opinions have blended into a common view 
of management for all but a small number and type of renal injuries. 
This consensus however implies an individualised therapeutic ap-
proach as it is demonstrated in this study. 
First there is the division into blunt and penetrating injuries. The 
preponderance of penetrating renal injuries in many American series, 
with reported incidences up to 25 % (6) (12), is in marked contrast 
with the negligible percentages in most European articles (like in 
our own series : 3/622 or less than 0.5 % ) . It is widely accepted 
that gunshot wounds, stab wounds and other penetrating renal inju-
ries must be explored because of the high incidence of associated 
non-renal injuries and the inability to assess the exact blast 
effect to renal tissue pre-operatively (12). Immediate surgical 
exploration and repair was performed in all 3 patients of this 
series. All recovered well without either early or late complica-
tions . 
For proper assessment and classification the 619 patients with blunt 
renal injury were divided into 3 groups (Tabel I). 
All renal contusions were successfully treated by conservative 
means and none of the patients in this group developed early compli-
cations or late sequelae. 
The second group of renal laceration proved more difficult to 
evaluate. Long term examination in more than 80% of these patients 
did not reveal significant late complications which could be corre-
lated with the preceding renal injury. However, interesting data 
were obtained in comparing the early results in multiple injured 
patients to those in patients with a more isolated renal injury. 
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In the group of the not. severely injured patients all shallow lace-
ration recovered well with conservative treatment. The others with 
marked bleeding or major extravasation underwent suncesful surgical 
repair 2 to 6 days after injury. At that time haemorrhage is re-
latively easy to control and the surgeon can perform a deliberate, 
unhurried operation aimed at conserving the undamaged portion of the 
kidney before infection has supervened. This watchful waiting with 
delayed operation was not as good a choice in the 22 multiple injury 
patients with comparable renal laceration: in this group, too con-
servative initial management resulted in severe complications. 
In the multiple injured patient, no risk whatever should be taken in 
not treating injuries. These patients call for exploratory lapa-
rotomy instead of observation for splenic injuries as well as for 
severe renal laceration. This different policy in cases of major 
associated injuries is comparable with the management of fractures 
in multiple injured patients: the treatment of an isolated major 
fracture in a patient without associated injuries is totally diffe-
rent from the treatment of the same fracture in a multiple injury 
patient (2) (7). In patients with a high ISS, early and complete 
stabilisation is essential to prevent pulmonary complications and 
ARDS and to reduce the risk for late sepsis and remote organ failure 
(2) (7). This often requires an aggressive surgical approach in a 
patient who at that time still is in optimal nutritional condition. 
In cases of immediate renal exploration during an emergency laparo-
tomy, vascular control of the renal artery and vein, before entering 
Cerota's fascia, can reduce the risk for unnecessary nephrectomy. 
Finally there is the third group of critical renal injuries. 
Immediate surgical exploration of these lesions is always necessary. 
This generally results in a nephrectomy as shown in this aeries, 
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wherein none of the explored kidneys could be salvaged. All patients 
(except 1 patient uith pre-existing disease) belonged to the multi-
ple injury group : their mean ISS was 48.6 points. In these 
severely injured patients early diagnosis is difficult: only five of 
these patients underwent emergency urography and three patients 
developed septic complications because the renal injury initially 
was overlooked. Therefore, in all severely injured patients intrave-
nous contrast should be administered at arrival in the emergency 
department. If necessary, an additional arteriography and (or) Ci-
scan can be performed. 
None of the survivors in this group (all underwent nephrectomy) 
showed late complications at follow-up. 
5.6 CONCLUSION 
The conclusion of the present study is that "the controversy" in 
renal trauma management indeed no longer exists. There is general 
consensus about the conservative management of renal contusions 
(Grade I) and the need for immediate exploration in patients with a 
Grade III injury of the kidney. In the group of patients with renal 
laceration (Grade II) the need for operative intervention and the 
timing of the procedure should depend on : 
- accurate diagnosis of the renal "injury (shallow laceration or 
severe parenchymal disruption) 
- associated major injuries (patients with an isolated renal injury 
or multiple trauma patients) 
- clinical condition of the patient (stable or detoriating) 
Such individualised approach, resulting from a close cooperation 
between general surgeon and urologist most benefits the patient and 
c.n hardly be a subject of controversy. 
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CHAPTER 6 
RENAL TRAUMA AND HYPERTENSION 
S.J.M. Monstrey, G.I.J.M. Beerthuizen, Chr. vander Werken, 
F.M.J. Debruyne, R.J.A. Goris. 
(Submitted) 
6.1 ABSTRACT 
A retrospective study (period 1972-1983) has been made concerning 
622 consecutive patients who suffered renal trauma in order to 
assess the incidence and prevalence of posttraumatic renal hyperten-
sion. In 435 (76%) of the 569 survivors long term follow-up data and 
blood pressure recordings were obtained, 13 months to 12 years after 
trauma (mean: 5.6 years). Renal trauma could not be linked with an 
increased incidence of hypertension: on first control, only 94 
patients (21X) demonstrated a casual elevated blood pressure 
(>140/90 mm Hg). The presence of a fixed hypertension was validated 
in 14 patients. Twelve of them were extensively screened at the 
Department of Internal Medicine. In none of these patients a defi-
nite relationship between hypertension and renal trauma could be 
documented. 
Furthermore, an extensive review is done of 223 cases of post-
traumatic renal hypertension reported in the literature from 1951 
till 1984. Careful analysis of these previously described cases (71 
publications) urges to more criticism in the widely accepted cause-
effect relationship with regard to posttraumatic renal hypertension. 
It is concluded that adequate management of renal injuries with 
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early diagnosis and individualised surgica] treatment can prevent 
this extremely rare complication. 
6.2 INTRODUCTION 
Renal trauma has been implicated as a causative factor in some forms 
of arterial hypertension. Two broad mechanisms can be involved for 
this pathophysiological condition (88). First renal (or branch) 
artery stenosis or occlusion may result from subintimai tear, exter-
nal compression or pedicle avulsion. Alternatively, the renal pa-
renchyma may be compressed by subcapsular or perirenal extravasation 
of blood and urine, which subsequently organises into a constricting 
fibrous capsule. These mechanisms correspond to the experimental 
models of hypertension devised by Goldblatt (renal artery clip) (30) 
and Page (cellophane wrapped kidney) (61) respectively. In all 
cases, partial renal ischemia is supposed to stimulate the renin-
angiotensin axis with subsequent development of hypertension. De-
creased blood flow after a posttraumatic arteriovenous fistula - a 
rare complication of penetrating renal injuries - can account for 
the same phenomenon (47)(77) and therefore represents a third patho-
genetic mechanism. 
However, these mechanisms of posttraumatic renal hypertension are 
far from being completely elucidated. It is unknown why hyper-
tension develops in some patients while in others, with apparently 
the same lesion, it does not (48)(82). Reported incidences of 
posttraumatic renal hypertension diverge extremely : from O X in 
some series (28)(80) up to 40 % in others (26). Also considerable 
variations are described in the time-lag from the renal injury to 
the development of sustained hypertension : from less than 24 houres 
(68) till more than 20 years (26) (36). The causes of these varia-
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tions remain obscure in spite of intensive animal and clinical 
research (21 ) (4 1 ) . Differences in renal ischemia due to trauma may 
not be the sole explanation (88). Other factors likely to modify 
the course of hypertension after renal injury are: sodium intake, 
the state of the contralateral kidney and possible genetic differen-
ces in reactivity to a stimulated renin-angiotensin axis (72)(86). 
We wanted to analyse this varying course of hypertension following 
rena] trauma by means of a large retrospective study of all patients 
admitted to the University Hospital St. Radboud because of renal 
injury (period 1972-1983). Furthermore 223 cases of posttraumatic 
renal hypertension previously described in the literature are re-
viewed . 
6.3 PATIENTS/METHODS 
Patients records of the University Hospital St. Radboud in Nijmegen, 
the Netherlands were reviewed for the period spanning 1972-1983 
yielding a total of 622 consecutive patients who suffered renal 
injury. A computerized analysis was done of all available data on 
patient, trauma, clinical and radiographic findings, therapy and 
complications. 
Indications for diagnosis and therapy of a traumatised kidney re-
mained the same throughout the entire period of this study. Accor-
ding to the protocol, an intravenous pyelography (IVP) was performed 
in all patients with anamnestic, clinical or laboratory evidence of 
urinary tract injury. In cases of abnormal findings, further evalu-
ation was done by means of a repeat urography and/or arteriography. 
Sonography and CT scan were used during the last years of this 
study. 
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TABLE I:, CLASSIFICATION of the RENAL INJURIES (n=622) 
GRADE I (contusions) 541 (87%) 
GRADE II (lacerations) 69 (11%) 
GRADE III (shattered kidneys) 7 (1%) 
(pedicle injuries) 5 (1%) 
According to Hodges (34) the renal injuries were classified into 
three groups (Table I) : 
* Grade I or minor injuries : these renal contusions include 
bruises or minor tears of the renal tissue with an intact renal 
capsule (541 patients or 87 %). 
Grade II or major injuries : these are parenchymal lacerations 
with damage to the renal capsule with or without caliceal dis-
ruption (69 patients or 11 % ) . 
" Grade III or critical injuries : these consist of shattered kid-
neys (7 patients or 1 %) and renal pedicle injuries (5 patients or 
1 % ) . 
The mode of therapy was conservative for all renal contusions (grade 
I). Shallow renal lacerations (grade II) also were managed conser-
vatively but in cases of marked bleeding, avascular segments or 
gross disruption of the pyelocaliceal system, an elective surgical 
exploration was performed -if possible- 2 to 6 days after trauma. 
The shattered kidneys and renal pedicle injuries (grade III) all 
resulted in a nephrectomy. 
Forty-seven patients died early following trauma and there were 6 
late deaths, all more than 1 year after their accident and of non-
trauma related causes. Long term follow-up data with blood pressure 
measurements could be obtained in 435 (76 %) of the 569 survivors. 
These patients were examined 13 months to 12 years after trauma with 
a mean interval of 5.6 years. 
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6.4 RESULTS 
The group consisted of Ί36 male (70.1%) and 186 female (29.9%) pa­
tients (male/female ratio = 2.3). Their ages ranged from 2 years 
till 8Ί years (mean 36.2 years). There were 96 children (96/622 or 
16%) up to the age of 14 years. Most injuries (619/622 or 99.5%) 
resulted from blunt trauma, mainly vehicular and pedestrian acci­
dents (454/622 or 72.9%). All patients presented some form of 
haematuna on admission : in 172 patients (172/622 or 27.6%) frankly 
macroscopic haematuna was noted. 
Approximatively one third (185 patients, 29.7%) had an Injury Seve­
nty Score (ISS) of 20 or more points and these were considered as 
multiple trauma patients. 
Three patients demonstrated transient hypertention short after trau­
ma. within a period of 2 weeks after their accident, an elevated 
blood pressure (>140/90 mmHg) was measured during at least 3 conse­
cutive days. Two of them had normal IVP findings on admission, the 
third showed a superficial renal laceration with minimal extra­
vasation. No elaborate investigations were performed since all 
patients had normal blood pressure 1 month after trauma. 
Long term follow-up data could be obtained in 435 (76%) of the 569 
survivors (Table II). 
TABLE II: LONG TERM RESULTS with BLOOD PRESSURE MEASUREMENT 
(n=435) 
Out-patient or 
later admission 197 patients 
Personal examination 91 patients 
Family doctor 147 patients 
consultation 
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All blood pressure measurements were made using a sphyngomanometer. 
Recordings were made erect and after the subject had been lying 
supine for 5 minutes. The considerable variation in arterial pres-
sure over a 24-hour period has been emphasised, and might be regar-
ded as refuting the concept of "casual" blood pressures. Neverthe-
less, for practical purposes, casual blood pressure measurement is 
appropriate as screening test for hypertension providing elevated 
levels (more than 140/90 mmHg) are checked (48). 
One hundred and ninety seven patients were seen as out-patient or on 
occasion of a later admission to the hospital (for instance to 
remove osteosynthesis material). One hundred and forty-five pa-
tients living at a short distance from the hospital were invited 
personally (by letter and/or by phone). Ninety-one of them answered 
the request and could be examined in the hospital. 
Two hundred and thirty four patients living at a greater distance 
were invited to visit their family doctor who had been contacted by 
us and whom we had sent a questionnaire seeking information about 
urologie illness and hypertension. Blood pressure measurements were 
made in the same way as described above. After two months a remin-
der was sent to eighty-aeven patients. In this group, long term 
follow-up data were obtained in 147 patients. 
One hundred and thirty-four patients were not available for this 
study : they had moved to an unknown address or did not want to 
cooperate. 
On first control, ninety-four patients (94/435 or 21.6%) demonstra-
ted a casual elevated blood pressure (Table III). Thirty-four of 
them were excluded because of documented hypertension prior to renal 
trauma or because of pre-existing renal disease. Nineteen other 
patients, older than 65 years at the moment of trauma were also 
excluded . After weekly control the presence of a fixed hyper-
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tension could only be validated in 1Ί patients. Two patients 
refused further investigation. They had no complaints and hyperten­
sion in both these patients was easily controlled by antihypertensi­
ve medication. The twelve other patients were extensively screened 
at the Department of Internal Medicine (8 in Nijmegen, 4 elsewhere). 
In all 12 patients laboratory values and renal function tests were 
within the normal range and no pathology of the kidney could be 
demonstrated. Neither IVP or arteriography could reveal any radiolo­
gic evidence to suggest an anatomical deformity due to trauma. In 
none of these 12 patients a definite relationship between the hyper­
tension and the former renal injury could be documented. 
TABLE III: CASUAL ELEVATED BLOOD PRESSURE RECORDINGS (n=94) 
Pre-existing hypertension 
or renal disease 34 patients 
Older than 65 years at the 
moment of trauma 19 patients 
Hypertension not validated 
on later control 27 patients 
Screening at the Dept. 
of Internal Medicine 12 patients 
Refused further investigation 2 patients 
6.5 DISCUSSION and REVIEW of the LITERATURE 
Hypertension has an ominous prognostic significance in young adults. 
Their life expectancy has been estimated to fall 16.5 years short of 
the normal (54). Since it is generally accepted that renal trauma 
may be causally related to persistent hypertension, especially in 
young individuals, it seems of paramount importance to determine the 
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incidence of this comp]ícatíon and, if possible, to find out how it 
«•an bp prevented. 
Despite the high number of long term results in this series of 622 
consecutive patients with rena] trauma, no increased incidence of 
hypertension could be demonstrated. Complete evaluation in the de-
partment of internal médecine of the patients with persistent hyper-
tension could not reveal one single case of documented posttraumatic 
renal hypertension. These results highly constrast with most of the 
available liturature on this subject: we found only one article (48) 
denying an increased risk of hypertension after renal trauma. There-
fore we reviewed 223 previously described cases of posttraumatic 
renal hypertension (71 publications). The information presented on 
type of patient, causal injury, specific renal lesions, interval and 
methods of diagnosis and therapy was analysed and compared with the 
data from our own series. 
1. Type of patient 
In our series, just like other publications, trauma to the kidney 
moet notably occurs in young male individuals, so the majority of 
patients with posttraumatic renal hypertension are found within this 
group (16). Unexplained is the complete absence of well documented 
cases of persistant hypertension in childhood despite the considera-
ble number of publications on renal trauma in the paediatric age 
group (11)(12)(37)(40). According to Braash (7) a documented normal 
blood pressure, prior to the injury, is imperative for the diagnosis 
of posttraumatic renal hypertension. However, no more than 16 X of 
all described patients were known to be normotensive before trauma. 
Some authors even include patients with pre-existing hypertension 
(19)(68), with a pheochromocytoraa (31), renal insufficiency (57) or 
other renal disease (33) (45). 
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2. Causa,! injury 
In accordance to most other publications the majority of renal 
injuries in our series resulted from blunt trauma, for the most part 
traffic accidents and sports related injuries. Renal lacerations are 
mostly caused by direct injury while indirect injury (deceleration 
effect) is more likely to produce a lesion of the vascular pedicle 
(46)(52). 
More rare causative factors mentioned in the literature are : after 
pyeloplasty (43), after needle biopsy (23) or as a complication of 
lumbar sympathetic nerve block (92)· Some authors even mention non 
trauma-related causes of hypertension with the same pathogenetic 
mechanism : a subcapsulair haematoma can develop in patients with 
polyarteritis nodosa (64)(79), with a neoplasia of the kidney (67) 
or under anticoagulant therapy (4) (57). 
In several publications a renal trauma has been implicated on a 
presumptuous basis. In the absence of a definite etiologic factor 
there is a tendency to emphasize traumatic episodes of unproven 
significance like high school football (but who did not play foot-
ball in high school ?) (20)(39)(81) or like a 10 to 20 year old, 
long forgotten trauma (31 ) (57 ) (88). 
3. Renal injury 
Most documented cases can be classified into one of the three types 
of renal lesions, kwown to produce renal ischemia with subsequent 
development of hypertension (1-93). 
a) renal (or polar) artery stenosis (Goldbatt-mechanism) 
b) perirenal haematoma or parenchymal scarring (Page-mechanism) 
c) arteriovenous fistula 
In some cases, both the first and the second mechanism play a role 
(18)(26). Most authors believe that permanent hypertension is unli-
kely to develop from i-^ ute kidney injury unless vascular disruption 
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occurs .sufficiently to produce a reduction in renal size 
(21 )(29)(48)(74)(79). However a cause and effect relationship be-
tween anatomical lesion and hypertension seems impossible to estab-
lish (21)(48). Some authors document on posttraumatic renal hyper-
tension without radiologic evidence on IVP (3)(22)(32), while others 
report on normotensive patients with impressive anatomical changes 
(segmental constriction or non-function or marked stenosis of the 
luminal diameter) (15 ) (59)(78)(83). Many clinicians also have troub-
le in accepting the Page-kidney as an explanation for post-traumatic 
renal hypertension in man (9)(27): all urologists are familiar with 
cases of severe perinephritis following a renal inflammation without 
subsequent hypertension caused by the increased external pressure on 
the parenchyma. 
4. Time-lag 
Classifying posttraumatic renal hypertension in an early (often 
transient) group and a late (mostly persistent) group (6) (9) seems 
rather artificial. About 19 X of the described cases are reported to 
develop within 3 weeks, 37 X within three months and in 28 X hyper-
tension developed after a period of 5 to 20 years. Elevated blood 
pressure may ensue years after trauma but a 1 to 5 years limit has 
been suggested by several authors to establish a rational connection 
between the 2 events (6)(9)(83)(85). Downs (19) mentioned some 
similarities between subcapsular haematoma of the kiney and subdural 
haematoma : large size and spherical shape could be obtained after 
many years through a process of gradual expansion, the shell of the 
encapsuled haematoma acting as a semipermeable membrane. His fin-
dings are not confirmed in other publications. 
5. Diagnosis 
Even 50 years after the work of Goldblatt, identification of renal 
hypertension still is a challenging clinical problem despite all 
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avaiJablp blood tests and despite sophisticated pharmacological 
screening and elaborate radiologic techniques (21). 
Peripheral plasma renin activity (PRA) is elevated in only 50 % of 
the patients with renovascular hypertension but also in 15 % of the 
patients with essential hypertension (10). Selective renal vein 
renin sampling has been proposed to specifically identify a locali-
sed renin hypersecretion (75). However in the chronic hypertensive 
phase, renin secretion becomes suppressed and latéralisation of 
renin can not be observed (21). The salt-handling capacity of the 
contralateral kidney is of key importance and may be abolished via 
induced vascular injury due to prolonged exposure to hypertension 
(88). Several authors mention the use of Salarasin, a highly speci-
fic competitive antagonist of angiotensine II (10)(21)(22)(72). 
However the blood pressure response to Salarasin (administratered 
intravenously) is not only dependent on the activated renin-angio-
tensin axis but also on the sodium balance and the agonist effect of 
the drug (41) (86). More recently, Captopril, an orally active angio-
tensinconverting-enzym inhibitor has been proposed for the screening 
of renovascular hypertension but this drug has been associated with 
a high frequency of side effects (10)(16)(21)(72). Captopril also 
inhibits the breakdown of bradykinine and is even known to lower 
blood pressure in patients without kidneys (41). It is generally 
accepted that Propanolol, Saralasin or Captopril can lower blood 
pressure indiscriminately in patients with essential as well as 
renal hypertension (41)(42). 
In most publications on posttraumatic renal hypertension no mention 
is made of these sophisticated screening tests which are only re-
cently available. Often a rise in blood pressure is observed but is 
not discused more closely (38 ) (68)(91). Other rely more on radio-
logic evidence (1)(8)(51) or report on macroscopic or microscopic 
anomalies (20)(23)(45)(89 ) (90) for diagnosing posttraumatic renal 
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hypertension. 
6. Therapy 
The Lherapeutir approach ma\ diverge in cases of posttraumatic renal 
hypertension. 
-acute hypertension due to large perirenal haematomas is usually 
managed by immediate evacuation (33) (43). 
-other forms of early hypertension are reported to be transient and 
medical therapy is recommended (15)(22 ) (38 ) . 
-persistent hypertension especially m cases of "Page kidney" is 
mostly handled by nephrectomy (20)(88). 
-very few cases of renal artery stenosis are handled by revasulan-
sation procedures (17), by embolisation (14) or percutaneous trans-
luminal angioplasty (21). 
Indications for surgical therapy are difficult to evaluate in these 
patients and many report on persistent evelated blood pressure after 
nephrectomy (especially in long standing hypertension). On the other 
hand, Pickering (66) lowered blood pressure from 220/120 to 15O/90 
in a patient with renal hypertension only with placebo and weekly 
blood pressure recording. 
6.6 CONCLUSION 
In this paper we report on a long term follow-up study of 622 
consecutive patients with renal injury to assess the frequency and 
prevalence of posttraumatic hypertension. There was no increased 
incidence of hypertension after renal trauma and a cause-and-effeet 
condition between initial injury and subsequent elevated blood pres-
sure could never be documented. Of 223 earlier described cases 
(period 1955-1984) more than ninety procent do not meet the condi-
tions of "posttraumatic renal hypertension" (20) for various rea-
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sons: pre-existing tension unknown, associated renal or other 
disease, doubtful or nonexisting renal trauma, non validated hyper-
tension, no definition of the anatomica] ]esion or the functional 
significance and finally a discussable curability. All this leaves 
posttraumatic renal hypertension as an extremely rare complication 
especially when taking into account the reported incidences of renal 
injury : in most series of blunt abdominal trauma the kidney is 
affected in 30 % (adults) to 50 X (children) (46). Looking at the 
situation from the other side of the fence, most investigations into 
the etiology of hypertension also fail to list renal trauma as a 
cause (13). 
The results in this series not only show posttraumatic hypertension 
as a very rare condition but also as a preventable complication 
after renal injury. According to the protocol in our Hospital, an 
emergency IVP is performed in all patients with abdominal trauma and 
suspected renal injury (especially in cases of high energy trauma 
and rapid deceleration). This agressive radiologic assessment can 
eliminate the Goldblatt type of posttraumatic hypertension due to 
renal pedicle injuries. In all patients with major laceration of the 
kidney, surgical repair is performed and the important perirenal 
haematoma or urinoma is evacuated, if possible between the 2nd and 
the 6th day after trauma. This therapeutic approach eliminates the 
Page kidney type of posttraumatic hypertension due to renal paren-
chymal compression. 
It is concluded that adequate management of renal injuries with 
early diagnosis and individualised surgical therapy leaves posttrau-
matic renal hypertension as an extremely rare and neglectable com-
plication. 
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CHAPTER 7 
EMERGENCY MANAGEMENT OF LOWER URINARY TRACT INJURIES 
S.J.M.Monstrey, Ch.vander Werken, F.M.J.Debruyne, R.J.Α.Goris 
(The Netherland Journal of Surgery, 1987, 39-6, 179-184) 
7.1 ABSTRACT 
Trauma to the bladder and (or) urethra mostly occurs in multiple 
trauma patients and their emergency management often poses problems 
to both the general surgeon and the urologist. 
Fourteen cases of bladder rupture and 16 cases of urethral lacera­
tion were retrospectively studied with regard to etiology, trauma 
mechanism, diagnosis and therapeutic possibilities. 
Immediate diagnosis and surgical repair are important to reduce 
mortality and morbidity in cases of bladder rupture. The emergency 
treatment of urethral injuries is more controversial. The different 
factors influencing the therapeutic approach are discussed and ra­
tional guidelines are suggested to decrease the high complication 
rate of these injuries. 
7.2 INTRODUCTION 
Injuries to the bladder and (or) urethra are uncommon but usually 
imply significant morbidity and even mortality (1). This article 
deals with the emergency investigations and management of these 
lower urinary tract injuries. 
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Rupture of the urinary bladder predominantly occurs following blunt 
trauma, traffic accidents being the chief causative factor (2). Most 
bladder ruptures (approximatively 80%) are extraperitoneal and are 
associated with a pelvic fracture (3). The laceration is either 
removed from the fracture area (bursting type) or is caused by a 
bone fragment that penetrates the bladder wall (4). Less frequent is 
intraperitoneal rupture which occurs following a blow in the lower 
abdomen in patients with a distended bladder (5). The reported 
incidence of combined intra- and extraperitoneal rupture is less 
than 10 percent (5). 
Urethral disruptions occur almost exclusively in men. The male 
urethra is anatomically divided in: 
l.The anterior urethra which extends from the urogenital diaphragm 
to the external meatus and consists of the bulbous and pendulous 
portion. 
2.The posterior urethra which extends from the bladder neck to the 
urogenital diaphragm and consists of the prostatic and membranous 
portion. 
Lesions of the anterior urethra are less соштод (about 25% of the 
reported cases) and usually result from a straddle type of injury or 
a direct blow to the perineum. Most lacerations of the posterior 
urethra occur in association with pelvic fractures (6). A urethral 
tear may be partial or complete. 
Since most of the lower urinary tract is well protected in a posi­
tion deep within the bony pelvis, rupture of the bladder or poste­
rior urethra usually means high-energy trauma and multiple associa­
ted injuries. Most of these patients require catheterisation or 
urinary diversion. However, the management of other life-threatening 
injuries takes precedence and often time is lacking for elaborate 
urological evaluatin. Bladder or urethral injury rarely is a prima-
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ry cause of death (4), but delayed diagnosis and treatment is repor­
ted significantly to increase the mortality rate with ruptured 
bladder (up to 60%) (2). Moreover, inadequate management of poste­
rior urethral injuries can create severe and debilitating complica­
tions . 
These problems stimulated us to review 14 patients with bladder 
rupture and 16 with urethral disruption seen between 1972 and 1983. 
The objective of this study was to identify indications for radiolo­
gical evaluation of potential urologie trauma and to set rational 
guidelines for the emergency treatment of such injuries. These 
features concern both urologist and general surgeon: the former 
rarely is present at the initial assessment of multiple trauma 
patients, the latter usually has limited experience in handling this 
specific type of injuries. 
7.3 PATIENTS AND METHODS 
From 1972 to 1983, 653 patients were treated with trauma to the 
urinary system. Fourteen patients presented with a rupture of the 
bladder and 16 had a urethral disruption. Spontaneous ruptures of 
the bladder, iatrogenic injuries during surgery or urethral lacera­
tions owing to instrumentation were excluded from this study. 
1. Diagnosis. 
Clinical and radiological evaluation of multiple trauma patients in 
our hospital is performed in a uniform approach. Whenever there is 
clinical or laboratory evidence of a urinary tract injury, an excre­
tory urography is performed for immediate radiological evaluation. 
Retrograde urethrography is carried out in all patients with blood 
at the external urinary meatus, when an abnormal position of the 
prostate is found at rectal examinatic ι or in patients with diffi-
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cult passage of an urethral catheter. The diagnosis of complete 
urethral disruption is made when there is gross extravasation of 
contra4t medium at the side of urethral injury, while the bladder is 
not visualized. Partial disruption is diagnosed when there is peri-
urethral extravasation with subsequent contrast filling of the blad-
der. Further radiological evaluation may consist of a retrograde 
cystogram with a wash-out film. The diagnosis of bladder rupture is 
made if extravasation is seen on urogram or cystogram or when esta-
blished at emergency laparotomy. 
2. Therapy. 
Surgical treatment of a ruptured bladder involves immediate urinary 
diversion, drainage of the prevesical space and repair of the lace-
rated bladder wall. 
In the management of urethral injuries the therapeutic approach 
depends on localisation and extent of the laceration and on the 
clinical condition of the patient, who often presents with life-
threatening associated injuries. Possible methods are: suprapubic 
cystostomy only, urinary drainage with approximation of the severed 
ende or primary urethral anastomosis. 
In all surviving patients data for long term follow-up could be 
obtained 13 months to 12.5 years after trauma (mean interval 5.3 
years). All these patients were extensively screened at the depart-
ment of Urology (intravenous pyelography, urethrography and/or cys-
tography, urodynamic evaluation). 
7.4 RESULTS 
1.Rupture of the bladder. (n=14) 
This group consisted of nine men and five women (male/"emale =1.8). 
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Ages ranged from eight to 74 years (mean 27.3 years) with three 
patients in the paediatric age group. 
Only one patient, sustained penetrating trauma. The 13 others were 
multiple traumatized with an Injury Severity Score of 20 or more 
points (mean ISS = 37.8 points). In all but one patient (12/13) 
traffic accidents were the cause of the external trauma. 
Extraperitoneal rupture was present in 10 patients (10/14 or 71 %) 
and intraperitoneal rupture in four (4/14 or 29X). Two patients 
demonstrated simultaneous extraperitoneal rupture of the bladder and 
posterior urethral disruption. 
Eleven patients suffered concomitant pelvic ring fracture (all with 
pubic arch fractures). The three patients without a fractured pelvis 
showed intraperitoneal rupture of the bladder: two of them were 
children and the third was the patient with a penetrating injury. 
Ten patients were in shock (RR systolic < 90 mm Hg) on arrival in 
the emergency room. Six patients had associated intra-abdominal 
injury necessitating laparotomy. 
All patients presented with groas haematuria. The diagnosis of 
bladder rupture was made by urography in six patients, by cystogra-
phy in six patients and at emergency laparotomy in the other two 
patients. The accuracy rate of cystography was 100 percent but one 
of the seven IVPs was false negative. 
Immediate surgical treatment was performed in 12 patients: in all 
these 12 cases the vesical rupture was sutured in two layers and a 
suprapubic cystostomy tube was inserted. Two patients had inadequate 
primary repair: one patient had a completely destructed bladder and 
urethra, not amenable to reconstruction and the second was an elder-
ly woman with a puncture wound of the bladder and no associated 
intra abdominal injury. She was managed conservatively with only an 
indwelling catheter. 
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One patients died two days after the accident because of associated 
cerebral injury. None of the 11 surviving patients who had undergone 
immediate surgicai repair presented еягіу complications or late 
sequelae which could be correlated with the bladder injury. The two 
other patients developed infecta on and urosepis : the patient with 
the severely injured bladder and urethra finally underwent a cystec­
tomy with ileal conduct, the conservatively managed patient deve­
loped an infected urinoma and she had a paravesical cyst on long 
term follow-up. 
2. Rupture of the urethra. (n=16) 
This group consisted of only male patients with blunt trauma. Ages 
ranged from eight to 58 years (mean 25.3 years) with four patients 
younger than 15 years. 
* Three patients (3/16 or 19%) sustained a straddle injury with par­
tial disruption of the anterior urethra (bulbous portion). None of 
these patients had associated injuries. 
* Thirteen patients (13/16 or 81%) had a posterior urethral disrup-
tion (12 complete and 1 partial). All 13 were multiple traumatized 
(mean ISS = 35.7 points) and had concomitant pelvic fractures (all 
with two or more fractured ischiopubic rami). 
Blood on the external meatus was present in all 16 patients and they 
all had the urethral disruption diagnosed by retrograde urethro­
graphy, before insertion of a catheter. An abnormal position of the 
prostate by rectal digital examination was encountered in only six 
patients. Two patients had simultaneous rupture of the bladder and 
urethra, one of them was a young boy with rupture of the prostatic 
urethra and the anterior bladder wall. 
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Several -methods were utilized in the immediate treatment of these 
urethral injuries : 
* Group 1 (n=7): urinary drainage only (suprapubic cystostomy) in 
four patients with partial rupture and in three critically injured 
patients. 
* Group 2 (n=4): suprapubic cystostomy with haematoma drainage and 
traction on the prostate (2 perineal sutures, 2 ballooncatheters) 
in four patients with a significant upward dislocation of the pros-
tate. 
* Group 3 (n=5): suprapubic cystostomy with primary urethral anasto-
mosis . 
Three patients needed operative stabilisation of the pelvic fracture 
because of unstable ring fractures with severe bony displacement. 
Two patients (one from group 1 and one from group 2) died shortly 
after trauma because of severe associated injuries. Four patients 
with partial urethral disruptions (group 1) recovered well without 
late sequelae (except for one mild stricture not necessitating 
therapy). One patient with a completely destructed bladder and 
urethra ended up with a cystectomy and an ileal conduct. The other 
surviving patients showed a high complication rate at follow-up: 
- stricture of the urethra which necessitated urethrotomy or ure-
throplasty: 1 group-1 patient, 2 of group 2 and 3 of group 3. 
- impotence (complete): three patients (one from each group) with a 
severely dislocated prostate (age: 17, 23 and 28 years). 
- partial incontinence: two patients (group 2 and 3). 
- calculus formation in the bladder: two patients (group 2 and 3). 
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7.5 DISCUSSION 
The management of a major injury to the lower urinary tract can 
cause diagnostic and thpr<ipoutic probJoms to both the urologist and 
general surgeon. Uroradiological évaluation and immediate therapeu-
tic approach in these patients must be considered in the context of 
the emergency room scene where other injuries frequently will be 
more life-threatening. The urologist therefore rarely is involved 
with the initial assessment of these multiple injured patients. 
1. Clinical diagnosis. 
The diagnosis of lower urinary tract injuries is easy, assuming that 
the examining physician suspects bladder or urethral disruption. The 
hallmark of these injuries is the combination of gross haematuna 
and pelvic ring fracture (5). All our patients had macroscopic 
haematuna and (or) blood on the external meatus. A pelvic fracture 
was absent only in the three patients with an intraperitoneal 
rupture of the bladder (two children and one penetrating injury: all 
three demonstrated peritoneal signs) and in the three patients with 
an anterior urethral disruption following straddle type injury (hae-
matoma on genitalia and perineum). Blood at the external meatus is 
considered as the single most reliable sign of urethral rupture: the 
incidence in our series was 100 percent. Most of these (male) pa-
tients (14/16) were unable to void, frequently with a distended 
bladder. The palpation of a free floating prostate by rectal exami-
nation is diagnostic for a prostatomembranous disruption but this 
sign is not always certain: only in six of the 13 posterior disrup-
tions. Sometimes tense haematomas may mimic prostatic tissue. Algo, 
superior displacement of the prostate does not occur if the pubo-
prostatic ligaments remain intact or when partial urethral dis-
ruption is involved . 
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2. Radiological evaluation. 
Approximately IO to 15 percent of pelvic fractures are associated 
with a disruption of bladder or urethra (1,3). Λ plain film of the 
pelvis, demonstrating the type of fracture should focus attention to 
a possible urological injury (1,7). 
In our series, all patients with extraperitoneal rupture of the 
bladder or posterior urethral disruption demonstrated pubic arch 
fractures. Most of these fractures were bilateral with severe dis­
placement of bone fragments. The most severe urological trauma was 
associated with the most severe bony trauma. 
Once the symptoms and a pelvic fracture suggest urethral injury, 
retrograde urethrography is necessary to confirm the diagnosis. If 
the patient has not voided he should not be encouraged to until the 
integrity of the urethra is ascertained and the possibility of urine 
extravasation is ruled out. A catheter should never be passed blind­
ly in the urethra because of the risk of converting an incomplete 
tear of the urethra into a complete rupture. In addition, the cathe­
ter may pass outside the urethra into a haematoma producing a gush 
of blood with an increased risk of infection (3,8,9). 
Retrograde urethrography can easily be performed in the emergency 
room. Only non-viscous, water-soluble contrast should be used. An 
oblique view visualizes the urethra better than an anteroposterior 
projection (Fig. 1). With this procedure the diagnosis of urethral 
disruption was confirmed in all 16 patients and ruled out in eight 
other patients. 
The diagnosis of bladder rupture can be made by various techniques.. 
In our series: by urography in six patients (1 IVP was false nega­
tive), by cystography in six patients (no false negative) and at 
emergency laparotomy in two other patients. Retrograde cystography 
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is most, accurate and we feel that the accuracy rate of 100 percent 
was achieved because special attention was directed towards adequate 
dist.ension of the bladder with (350 i-c ) contrast medium and a wash-
out film was taken (Fig. 2). 
Figure 1. Retrograde urethrography (oblique view) demonstrates -a 
partial urethral disruption. 
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Figure 2. Retrograde cystography (wash-out film) demonstrates a 
rupture of the bladder. 
Opinions diverge as to the role of an intravenous pyelography in 
patients with lower urinary tract injuries and if this IVP should be 
performed before or after cystography (8,10,14). Although urography 
failed to diagnose the rupture of the bladder in one patient, an 
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emergenoy IVP sti]] is the simpliest and most effective indication 
of the urologica] situation in multiple trauma patients with a 
pelvir fracture. It provides essential evidence of the intact 
stiucture of kidneys and upper urinary tract: an associated renal 
injury was diagnosed in eight of our patients (8/28 or 28.5%). A 
urogram also demonstiates position and shape of the bladder shadow 
thus providing essential information on a possible laceration of 
bladder and (or) urethra. 
Intravenous contrast should be administered to the multiple trauma 
patient immediately after admission in the emergency room and an 
urogram performed before the cystogram, since the retained contrast 
medium in the abdominal cavity or retroperitoneal area from a preli-
minary cystogram may obscure any upper tract pathology. 
3. Therapy. 
BLADDER. Regardless of the mechanism of injury, surgical treatment 
of a bladder rupture always involves adequate urinary diversion, 
drainage of the perivesical space and repair of the lacerated blad-
der wall. Two patients had inadequate primary repair: the first 
patient had a completely destructed bladder and urethra, not amena-
ble to reconstruction and the second was an elderly woman with a 
puncture type extraperitoneal wound of the bladder who was managed 
conservatively. Both patients developed septic complications: the 
first patient ended up with a cystectomy with ileal conduct and the 
conservatively managed patient developed an infected urinoma with a 
paravesical cyst on long term follow up. Another patient (not in-
cluded in the present series) was referred to our hospital with 
multiple abscesses after inadequate surgical repair elsewhere. He 
died of sepsis and multi-organ failure after 17 days. 
In multiple trauma patients, complete stabilization is of paramount 
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importance to prevent late sepsis and multi-organ failure (15). 
Subsequently, there is no indication for non-operative management of 
a bladder rupture even not in cases with minimal extravasation. 
An indwelling catheter is an inadequate method of urinary drainage 
in patients with rupture of the bladder (2) In all our successfully 
treated patients adequate drainage was provided by a large suprapu­
bic catheter brought out obliquely through a separate skin incision. 
A cystostomy also avoids the complications of urethral catheteriza­
tion J η these severely injured patients uho mav require longer 
periods of urinary diversion. 
URETHRA. The immediate management of urethral disruption still is 
controversial. Most authors agree that partial lacerations of the 
anterior urethra heal without the need for operative reconstruction 
while complete anterior ruptures are best handled by primary repair, 
especially in the not severely injured patient. The three (partial) 
disruptions of the anterior urethra in our series were successfully 
treated with adequate urinary diversion only (suprapubic cystosto­
my) . 
Controversy surrounds the initial management of acute trauma of the 
membranous urethra. Some advocate limited exploration with only 
placement of a suprapubic tube (3,9), others advocate cystostomy 
with traction on the prostate (13) and still others favour primary 
anastomosis of the urethra (12). For each approach good long term 
results have been reported from wellknown centres. 
The number of (non-randomized) patients in our retrospective study 
is too small to draw definite conclusions on the management of 
posterior urethral injuries. However, some valuable features can be 
distillated on the indications, advantages and disadvantages of the 
differìnt therapeutic approaches. 
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The prinpiples of management are: (1) the preservation of life, (2) 
to provide for drainage of urine, (3) to use a technique which does 
not add to t.he injury and (4) to prevent late sequelae. 
Only suprapubic cystostomy was performed in seven patients (group 
1). This should be indeed the procedure of choice in patients with 
partial urethra] disruption. If the laceration involves only a 
portion of the urethral circumference, the defect mostly heals by 
secundary epithel ialization without the need for operative recon­
struction. Λ suprapubic cystostomy also is the procedure of choice 
for the general surgeon without much experience in the treatment of 
these injuries. This technique is preferably applied to critically 
injured patients in whom the opening of a massive pelvic haematoma 
and the additional time required for urethral reconstruction increa­
se the risk of survival and where the management of other life-
threatening injuries takes priority. With a suprapubic catheter 
diversion only, an additional risk of (iatrogenic) impotence is 
avoided in the mostly young male patient. There also is less scar 
formation and it is generally accepted that fibrosis and induration 
as a result of an unsuccessful primary repair can jeopardize a 
secondary repair (3). 
The suprapubic urinary diversion is maintained for two months. The 
purpose is to allow resolution of the pelvic haematoma and provide 
time for the prostate to settle into its usual position. If urethral 
reconstruction is required at a later date, it may be done in a 
patient in good general condition. Moreover, by avoiding exploration 
of the retropubic space there is in general minimal fibrosis in the 
area of injury. This facilitates reconstruction at a later stage by 
any technique preferred by the urologist. 
Most of these advantages also apply to the method used in the pa­
tients in group 2 in whom besides the suprapubic urinary diversion 
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some traction was exerted on the severely dislocated prostate. There 
is general agreement that if the urethra is completely transected 
so that the prostate is riding high above the pelvic diaghragm, it 
is exceedingly important to establish traction on the prostate in 
order to pull the severed ends of the urethra into close approxi-
mation (8,11,13). Surgical intervention will almost always be ne-
cessary to accomplish this. In two patients repositioning by a 
simple nylon-sling traction was done, in two others catheter balloon 
traction. 
Five patients (group 3) underwent primary anastomosis of the dis-
rupted urethra. Several authors consider this technique as the 
procedure of choice in the non-complicated cases, when time is 
available and in the hands of skilled urologist (6,12). Primary 
repair of an injured urethra is generally considered technically 
difficult and requires great and experience with this type of opera-
tion. 
No definite conclusions can be drown from the results of these three 
groups of (non-comparable) patients. It is clear however that each 
urethral disruption should be dealt with on an individual base 
depending on the extent and the location of the urethral laceration. 
Moreover, the severity of associated injuries, the surgeon's or 
urologist's experience and of course the peroperative findings 
should be considered. 
Conclusion: Multiple trauma patients with pelvic fractures should be 
maintain with a high index of suspicion and with a constant vigilan-
ce for the need of rational uroradiological assessment with a broad 
indication for retrograde urethrography and intravenous pyelography. 
Surgical repair of the laceration and insertion of a suprapubic 
catheter is the preferred treatment in all bladder ruptures. Supra-
pubic cystostomy also is the initial procedure in patierts with 
no 
urethra] disruption and life-threatening associated injuries. Appro­
ximation of the severed urethral ends is indicated in cases with 
acute dislocation of the prostate and primary urethra] anastomosis 
can be the management of choice in the moie stable patient and in 
the hands of an e.\perienced urologist. 
Finally, there is no doubt that an early and close cooperation 
between the general surgeon and urologist most benefits the patient 
with this kind of trauma. 
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SAMENVATTING 
Dit proefschrift beschrijft de klinische verschijningsvormen, de 
diagnostiek en de therapie van urineweßtraumata aan de hand van een 
retrospectieve analyse van 653 patiënten met een letsel van de 
urinewegen. 
Traumatische hématurie is een probleem waarmee de chirurg vrijwel 
dagelijks te maken heeft: in het Sint Radboudziekenhuis te Nijmegen 
werd per week gemiddeld meer dan 1 patiënt met een urinewegletsel 
opgenomen, de gemiddelde opnameduur bedroeg 12.7 dagen. Overeenkom-
stig de literatuurgegevens betrof het vooral jongere en overwegend 
mannelijke patiënten en zoals in de meeste Europese centra waren er 
heel weinig penetrerende verwondingen (<1%). 
Bij de evaluatie van de diagnostiek bij urinewegletsels werden in 
eerste instantie de bevindingen van het klinisch onderzoek en de 
laboratoriumuitslagen bij opname geanalyseerd. 
Behalve shock (RR systOOmmHg) waarvan de incidentie duidelijk 
hoger was bij patiënten met een ernstig urinewegletsel en behalve de 
aanwezigheid van bloed aan de meatus wat pathogmonisch was voor een 
urethraruptuur bleek dat geen der bevindingen bij klinisch onderzoek 
echt relevant was. Wat de hématurie betreft, hier valt meteen het 
hoge percentage patiënten op met alleen maar microscopische hématu-
rie (286 of 43.B%). Dit wijst op een uitgesproken bedacht zijn op de 
mogelijkheid van een urinewegletsel op de Eerste Hulpafdeling met 
frequent controleren van het urinesediraent. 
In de literatuur wordt vaak de nadruk gelegd op het gebrek aan 
correlatie tussen de ernst van de hématurie en de ernst van het 
urinewegletsel. In onze patiëntenserie bleek evenwel dat niet één 
van de 286 patiënten met microscopische hématurie een ernstig urine-
wegletsel had opgelopen. In tegenstelling tot de algemei η gangbare 
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opvatting blijkt dat een urinesediment met 50 of minder erythrocy-
ten, op zichzelf geen indicatie is voor intraveneuze pyelografie of 
voor klinische observatie. 
Wat de follow-up betreft van patiënten met een urinewegletsel, 
hierbij bleek dat dagelijkse controle van het urinesediment niet 
relevant was. 
Ondanks het ruime aanbod aan hoog gespecialiseerde onderzoekmethoden 
blijft het IVP de hoeksteen van de diagnose van een urinewegtrauma: 
in meer dan 90% der gevallen (455/622) werd het letsel correct 
gediagnosticeerd met een IVP alleen. Bij multi traumapatiënten werd 
de diagnostiek vaak bemoeilijkt door de omvang en de ernst van de 
begeleidende letsels: het aantal patiënten bij wie een IVP niet of 
pas later verricht werd lag duidelijk hoger binnen deze groep van 
ernstig verwonde patiënten. Nochtans betekent een Injury Severity 
Score (ISS) van 20 of meer punten een duidelijk verhoogd risico op 
een ernstig urinewegletsel. 
Wat de aanvullende radiologische onderzoekingen betreft: bij de pre-
operatieve evaluatie bleek vooral de arteriografie van doorslagge-
vend belang te zijn met name omwille van de nauwkeurige anatomische 
weergave van de letsels. De ervaring met de CT-scan in deze serie is 
vrij beperkt maar deze niet-invasieve techniek blijkt vooral inter-
essant bij multitrauma patiënten zowel voor de diagnostiek als voor 
de follow-up. 
Verder bleken de urinewegen bij kinderen kwetsbaarder dan bij vol-
wassenen, dit in geval van direct maar vooral ook bij indirect 
trauma. Bij jonge patiënten was er ook een hogere frequentie van 
pre-existente afwijkingen (11.2% versus 3.9% bij volwassenen). 
Bij de diagnose van urethra- en blaaaruptuur is, naast natuurlijk de 
anamnese en het klinisch onderzoek, een overzichtsfoto van het 
bekken een eerste aanwijzing, met name indien er fracturen zijn van 
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het os pubis. Dij verdenking op een urethraletsel is steeds een 
retrograde urethrografie aangewezen voor een catheter wordt inge-
bracht. Ook bij deze lage urinewegletsels bljjft het IVP het eerste 
te verrichten onderzoek. In de meeste gevallen verschaft het infor-
matie over zowel de hogere als de lagere urinewegen en eventueel kan 
hierna een cystografie verricht worden. 
De voorbije decennia was de literatuur over de therapie van nier-
traumata vooral toegespist op de controverse tussen de voorstanders 
van een conservatieve en die van een interventionistische aanpak. 
Tegenwoordig lijkt er meer sprake van een consensus omtrent een 
geïndividualiseerde therapie. Analyse van de vroege en late compli-
caties binnen onze patientenserie toont aan dat de behandeling van 
nierletsels blijkt afhankelijk te zijn van. 
1. Een nauwkeurige diagnose van het nierletsel. 
Het merendeel zijn Graad I niertraumata die nooit een indicatie 
vormen voor specifieke therapie. De nierverbrijzelingen of de pedi-
kelletsels (Graad III) daarentegen dienen steeds chirurgisch te 
worden behandeld. Oppervlakkige nieracheuren kunnen in principe ook 
conservatief behandeld worden ι ernstiger nierparenchymletsels met 
uitgebreid hematoom en/of extravasaat vereisen exploratie, indien 
mogelijk na 2 tot 6 dagen. 
2. De ernst van de begeleidende letsels. 
Bij penetrerende verwondingen zijn vaak meerdere organen aangedaan 
en chirurgische exploratie is hierbij steeds noodzakelijk. Bij 
multitrauma patiënten is maximale stabilisatie en zekerheid van 
essentieel belang. Bij deze patientenen is een aggressievere thera-
peutische aanpak noodzakelijk zijn om latere septische complicaties 
te voorkomen. 
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3. De .klinische toestand van de patiënt. 
Wanner de klinische conditie van de patiënt achteruit gaat met een 
in opzet conservatieve houding, dient, chirurgisch ingrijpen te wor-
den overwogen. 
In deze patiëntenserie werd vooral aandacht besteed aan de 
resultaten op lange termijn. Meer dan 75% van de de patiënten konden 
nagecontroleerd worden gemiddeld 5.6 jaar na het ongeval. Er werden 
geen ernstige late complicaties van niertraumata aangetoond en er 
bleek met name geen verhoogd risico op hypertensie te bestaan. 
Over de behandeling van blaasrupturen heerst vrijwel unanimiteit: 
steeds is chirurgisch herstel noodzakelijk, een opvatting die door 
de resultaten van deze studie wordt bevestigd. 
Veel moeilijker is het om éénduidige richtlijnen te geven bij de 
behandeling van urethrarupturen. Partiële laceraties van de urethra 
kunnen best conservatief behandeld worden met urinederivatie alleen. 
In de literatuur heerst onenigheid omtrent de behandeling van een 
volledige urethra posterior ruptuur: sommigen adviseren alleen uri-
nederivatie met later herstel van de continuïteit, anderen benadruk-
ken het repositioneren van de prostaat door middel van balloncathe-
tertractie of perineale sutuur en nog anderen hebben de beste resul-
taten met primaire anastomosering. De door ons beschreven patiënten-
serie is te klein en te weinig homogeen om conclusies te kunnen 
trekken. De uiteindelijke therapie is steeds individueel afhankelijk 
van de aard van de ruptuur, de ernst van de begeleidende letsels en 
de ervaring van de chirurg of uroloog. 
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SUMMARY 
This thesis describes the clinical manifestations and the diagnostic 
and therapputic procedures of trauma to the urinary system by means 
of a retrospective analysis of 653 patients with a urinary tract 
injury. 
Traumatic haematuria is a problem with which the surgeon is almost 
daily confronted in the Sint Radboud Hospital in Nijmegen, in 
average, more than one patient with a urinary tract injury was 
admitted each week; the mean hospital stay was 12.7 days. In accor-
dance to the literature, patients mostly were young, male individu-
als and, as in most European centres, there were few penetrating in-
juries ( < 1%) . 
In evaluating the diagnostic procedures in urinary tract injuries we 
first analysed the findings on clinical examination and the labora-
tory results on admission to the hospital. 
Except for shock (RR syst < 90 mm Hg) -which was clearly more fre-
quent in patients with a severe urinary tract injury- and except for 
the presence of blood at the meatus -which was pathogmonic for a 
ruptured urethra- none of the findings on clinical examination 
proved to be relevant. As for the haematuria, the high percentage of 
patients that showed only microscopic haematuria is remarkable (286 
or 43,8%). This indicates a high index of suspicion for urinary 
tract injuries in the Emergency Department with frequent controls of 
the urinesediment. 
In the literature on this subject, emphasis is frequently placed on 
the lack of correlation between the degree of haematuria and the 
severity of the urinary tract injury. In our series of patients 
however it appeared that none of the 286 patients with microscopic 
haematuria had sustained significant urinary tract injury. Contrary 
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to common belief a unnesediment with 50 erythrocytes or less is, in 
itself, no indication for intravenous pyelography or hospitalisa­
tion. As to the follow-up of these patients with a urinary tract 
injury, it appeared that daily control of the unnesediment was not 
relevant. 
Despite the current availability of highly specialised diagnostic 
procedures, the IVP remains the cornerstone in the diagnosis of 
trauma to the urinary system: in more than 90X of the cases 
(455/622) the injury was correctly diagnosed with an IVP only. In 
multiple trauma patients the diagnosis was frequently hampered by 
the extent and the gravity of the associated injuries. In this group 
the number of patients in whom an IVP was not performed, or only so 
after some time, was markedly higher. However, an Injury Severity 
Score (ISS) of 20 or more points is associated with a definitely 
higher risk of severe trauma to the urinary tract. 
As to the additional radiological examinations : arteriography 
proved to be of paramount importance in the pre-operative evaluation 
of severe renal trauma due to its precise anatomical depiction of 
the injuries. The experience with the CT-scan in this series is 
fairly limited but this non-invasive technique seems to be most 
interesting in multiple trauma patients, as well for the diagnosis 
as for the follow-up. 
Furthermore, it appeared that children are more likely to sustain 
urological injury than adults in cases of direct, but especially in 
cases of indirect trauma. These young patients also demonstrated a 
higher incidence of pre-existent anomalies (11.2% versus 3.9X in 
adult patients). 
In the diagnosis of a ruptured urethra or bladder, a plain film of 
the pelvis (together of course with anamnesis and clinical examina­
tion) can ьі е a first indication, especially when demonstrating 
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pubic arch fractures. Once a urethral injury is suspected, a retro-
grade urethrography is to be performed before insertion of a cathe-
ter. Even in cases of lower urinary tract, injuries the IVP remains 
the first examination to do. In most cases it gives information on 
the higher as well as on the lower urinary tract and if necessary a 
cystography can be performed later. 
In the past decennia the literature on the therapeutic approach in 
renal injuries was mostly focused on the controversy between the 
advocates of a conservative and the advocates of an interventionis-
tic approach. Nowadays there seems to exist a consensus about an 
individualised form of therapy. Analysis of the early complications 
and late sequelae in our series of patients shows the treatment of 
renal trauma to be dependent of : 
1. An accurate diagnosis of the renal injury. 
Most renal injuries fall into the category of Grade I or minor 
injuries which never form an indication for specific therapy. On the 
other hand, shattered kidneys or renal pedicle injuries (Grade III) 
always require surgical intervention. Shallow renal lacerations 
generally can be treated conservatively. More severe renal paren-
chymal disruptions with marked bleeding and/or extravasation require 
exploration, if possible after a delay of two to six days. 
2. The gravity of the associated injuries. 
In cases of penetrating renal injury surgical exploration is always 
mandatory since usually more organs are affected. In multiple trauma 
patients maximal stabilisation is of paramount importance and no 
risk whatever can be taken. In these patients a more aggressive 
therapeutic approach is necessary to prevent later septic complica-
tions. 
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3. The clinical condition of the patient. 
If the clinical condition of the patient deteriorates in the course 
of an intentionally conservative treatment, surgery has to be consi-
dered . 
In this series of patients special attention was focused on long-
term results. More than 75X of the patients could be controled with 
a mean interval of 5.6 years after the accident. No serious late 
sequelae of the renal injuries could be demonstrated and particular-
ly, no increased risk of hypertension was found. 
There is almost unanimity on the therapy of bladder rupture: surgi-
cal repair is always necessary, a view that is supported by the 
results of this study. 
It is far more difficult to give unequivocal guidelines for the 
therapy of urethral rupture. Partial lacerations of the urethra are 
best treated conservatively with urinary diversion only. In the 
literature there is disagreement on the therapeutic approach in 
cases of complete rupture of the urethra posterior. Some people 
advocate urinary diversion only, with restoration of continuity at a 
later date; others stress the reposition of the prostate by means of 
balloon traction or perineal suture and still others have the best 
results with primary anastomosis. The series of patients described 
in this paper is too small and too inhomogeneous to draw definite 
conclusions on the optimal treatment of urethral rupture. Therapy 
should depends on the type of rupture, the severity of the asso-
ciated injuries and the experience of the surgeon or the urologist. 
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De auteur van dit proefschrift werd op 5 maart 1955 te Oostende 
(België) geboren. Hij bezocht, het Onze Lieve Vrouwecollege te Oost-
ende en behaalde het einddiploma (Latijns-Wiskundige richting) in 
1973. Vervolgens studeerde hij medicijnen aan de Rijksuniversiteit 
te Gent (België) alwaar het artsexamen werd behaald in 1980. 
De vooropleiding in de algemene chirurgie werd begonnen in januari 
1981 in het St. Radboudziekenhuis te Nijmegen onder leiding van 
Prof. Dr. H.H.M, de Boer. 
De verdere opleiding in de plastische chirurgie werd begonnen in 
september 1984 in het Universitair Ziekenhuis te Gent (België) onder 
leiding van Prof.Dr. G. Matton en wordt er voortgezet tot september 
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STELLINGEN 
behorende bij het proefschrift 
TRAUMA to the URINARY SYSTEM 
S.J.M. Monstrey 
I 
Microscopische hématurie na een stomp trauma is, op zichzelf, geen 
indicatie s'oor intraveneuze pyelografie of voor klinische behande-
ling. 
II 
Bij kinderen is de kans tot het oplopen van een urinewegletsel 
groter dan bij volwassenen. 
III 
Urinewegletsels vereisen bij multitraumapatienten een aggressiever 
diagnostische en therapeutische aanpak dan bij patiënten met een 
geïsoleerd letsel. 
IV 
Bij adequate diagnostiek en behandeling van nierletsels is de kans 
op het ontwikkelen van posttraumatische renale hypertensie vrijwel 
onbestaand. 
V 
Blaasruptuur na een stomp trauma komt vrijwel uitsluitend voor bij 
multi traumapatiënten en vereist steeds acuut chirurgisch herstel met 
suprapubisehe urineafleiding. 
VI 
In geval van tepelsecretie zonder palpabele of mammografische afwij-
kingen is microdochectomie en histologisch onderzoek op parafine-
coupes te verkiezen boven conusexcisie en vriescoupeonderzoek. 
VII 
Wonden in het gelaat veroorzaakt door hondebeten mogen na adequaat 
wondtojlet steeds primair worden gehecht. 
VIII 
De prognose van het peesschedepanaritium is volledig afhankelijk van 
het tijdstip van chirurgische behandeling. 
IX 
Bij elke fractuur van de orbitabodem met verplaatsing is chirurgi-
sche exploratie met herstel van een eventueel defect aangewezen. 
χ 
Het gebruik van mvooutane flappen bij de behandeling van decubitus-
ulcera in geval van niet-paraplegibche patiënten dient te worden 
ontraden. 
XI 
Bij acute occlusie van de arteria carotis interna is chirurgische 
therapie zelden of noojt aangewezen. 
XII 
De opvatting dat streven naar mooi zijn een meer typische eigenschap 
is van vrouwen berust op misverstanden. 
XIII 
De vraag in welke mate men als plastisch chirurg (of nog als mens) 
meer te bieden heeft met een proefschrift over urinewegletsels 
blijft vooralsnog onbeantwoord. 
XIV 
België en Nederland zijn thans twee zonder meer vriendschappelijk 
met elkaar verkerende naties, waarin de wederzijdse ressentimenten 
eigenlijk beperkt blijven tot de subculturele anekdotiek over Bel-
gische dikschedeligheid en Nederlandse schraapzucht. 
(Vrij Nederland, april 1983) 
Nijmegen, 1 maart 1988. 


